The Role of Joint Attention in the Verbal Behavior Development Trajectory by Harms, Ginger









The Role of Joint Attention in the Verbal Behavior Development Trajectory 
 
 








Submitted in partial fulfillment of the 
requirements for the degree of 
Doctor of Philosophy under the Executive Committee 






























Ginger T. Harms 




The Role of Joint Attention in the Verbal Behavior Development Trajectory 
Ginger T. Harms  
Three experiments are presented in which I sought to determine the relation between joint 
attention and the related verbal behavior developmental cusps. Participants in Experiment I were 
37 preschool students with and without disabilities with verbal behavior levels ranging from 
prefoundational to bidirectional cusps. Participants were selected from a convenience sample 
within a preschool for children with and without disabilities. Measures included the participants’ 
responses to opportunities for mand joint attention (MJA), responding to joint attention (RJA), 
initiation of joint attention (IJA), conditioned reinforcement for adult faces (CRF), conditioned 
reinforcement for adult voices (CRV), generalized matching, generalized imitation (GI), listener 
literacy (LL), mands, tacts, praise and a conditioned reinforcer, say-do correspondence, self-talk 
during fantasy play, conversational units (CUs) unidirectional Naming (UniN), bidirectional 
Naming (BiN), and observational learning (OL) as a listener and speaker. Pearson’s correlations 
and independent samples t-tests were conducted to determine which cusps were related to joint 
attention. Furthermore, stepwise multiple regression analyses were utilized to determine the 
largest significant predictors of joint attention. The results showed strong associations between 
many of the verbal behavior cusps and joint attention, specifically with conditioned 
reinforcement for adult faces explaining 27% of the variance in participants’ RJA, and 
conditioned reinforcement for adult faces combined with a tact repertoire explaining 64% of the 
variance in participants’ IJA. Experiment II thus investigated the effects of conditioned 
reinforcement for adult faces on joint attention.  Six participants lacking conditioned 
reinforcement for adult faces and correct RJA began the face conditioning protocol using a 
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delayed multiple probe design. Though no participants successfully completed the face 
conditioning protocol, subsequent mastery of short-term objectives did not result in an increase 
in RJA or IJA for any participants. Experiment III was conducted with an additional six 
participants who had conditioned reinforcement for adult faces, but lacked an independent tact 
repertoire and IJA.  Participants completed 5 phases of an intensive tact intervention (ITI), 
totaling 125 mastered tacts, using a delayed multiple probe design. Following the intervention, 5 
out of 6 participants showed increases in IJA, as well as three-point RJA, demonstrating that 
conditioning social consequences through ITI may be an effective intervention for increasing 
joint attention in individuals with the necessary prerequisites. The findings suggest that joint 
attention is not a cusp, but rather a behavior that emerges as the result of the acquisition of 
numerous conditioned reinforcers. I propose a separation of joint attention into 4 distinct 
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INTRODUCTION AND REVIEW OF THE LITERATURE 
Introduction 
 In one of the most influential language studies to date, Hart and Risely’s (1995) 
longitudinal investigation of children’s language development yielded disconcerting results.  By 
kindergarten, children from low-income homes were exposed to as many as 32 million fewer 
words than their economically advantaged peers, resulting in deficits that increasingly impacted 
academic outcomes throughout their childhood. The study was a powerful illustration of the 
significant detrimental effects that missed or delayed language experiences can have on a child’s 
development. Though there are numerous implications, the study highlights the importance of 
exposure to specific experiences as a critical predictor of success.  
Similarly, years of research on verbal behavior culminated in Greer and Du’s (2015) 
position that experiences, namely the acquisition of specific reinforcers, affect an individual’s 
ability to learn. Individuals with missed or delayed experiences may never incidentally acquire 
the cusps necessary for the advancement of learning and social behavior. These findings are 
especially relevant for individuals with autism and other disabilities, who often lack attention to 
their social world (Carpenter & Tomasello, 2000), including orientation to speech sounds and 
others in their environment (Dawson, Meltzoff & Osterling, 1995; Osterling & Dawson, 1994; 
Maffei, Singer-Dudek & Keohane, 2014). As a result, they may miss many essential experiences 
and opportunities to learn new language.  
Children with autism are often characterized by deficits in joint attention (Charman, 
2000; Greer & Du, 2014; Seibert, Hogan, & Mundy, 1982). Defined as the coordination of eye 
contact between two individuals towards the same object or event in order to share in an 
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experience (Bruisma, et al., 2004), joint attention is a skill critical for “tuning into the social 
environment” (Bates, Camaioni, & Volterra, 1975; Dawson, et al., 2014; Leekam, López, & 
Moore, 2000; MacDonald, et al., 2006; Seibert, Hogan, & Mundy, 1982). Considering Carpenter, 
Nagell, Tomasello, Butterworth, and Moore’s (1998) findings that language emerges as a 
function of joint attention, the impact of joint attention deficits could result in missed 
experiences that are detrimental to social and academic development. It is critical, therefore, that 
a thorough understanding and method for inducing joint attention is established.  
Herein I will present a review of the literature on joint attention, including definitions, 
theoretical and developmental perspectives, research findings, autism, and implications for 
learning and communication. Moreover, I will discuss the verbal behavior developmental 
trajectory in relation to the need for additional research on joint attention and its controlling 
variables.  
Review of the Literature 
 Joint attention has been extensively covered in the theoretical and empirical literature. 
The evolutionary, developmental, behavioral, and neurological fields all seek to account for its 
emergence, development, and discrepancy across populations. The various interpretations and 
supporting evidence are presented herein and contrasted to the verbal behavioral perspective.  
Joint Attention  
There exist a variety of definitions of joint attention across conceptual and experimental 
papers. The likely reason for such variation can be attributed to the term “joint attention,” which 
refers to a behavioral construct encompassing a collection of behaviors (Bruisma, Koegel, & 
Koegel, 2004). These behaviors share a topography in which the attention of two or more 
individuals is coordinated towards an object or event in the environment. The goal has been 
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described as sharing attention (Dawson, et al., 2004), following the attention of another, directing 
the attention of another, or nonvocal communication (Bruisma, et al., 2004).  
The behaviors that comprise the structural and functional definition of “joint attention” 
can be broken down further into categories. Holth (2006), for example, described five 
phenomena that are treated as joint attention. 1) Gaze following, often referred to as “responding 
to joint attention,” involves following the direction of another’s gesture or eye gaze. This is the 
simplest form of joint attention and generally the earliest to develop (Dube, et al., 2004).  
2) Social referencing occurs when in the presentation of a novel, unfamiliar stimulus, a child 
looks towards a familiar person in order to gauge their reaction and behave accordingly. 
However, some researchers suggest social referencing be treated separately from joint attention 
(Pelaez, Virues‐Ortega, & Gewirtz, 2012). 3) Protoimperatives, also sometimes referred to as 
mand joint attention (MJA), are gestures intended to make another individual act for the benefit 
of oneself. This is the most common form of joint attention in young children, and the first to 
develop in tandem with RJA (Dube, et al., 2004; Curcio, 1978). It should be noted, however, that 
MJA is often distinguished separately from joint attention, as it results in a prosthetic 
consequence, as opposed to the social consequences of the other forms. 4) Protodeclaratives are 
described as pre-vocal efforts to direct attention. These are emitted for a purely social purpose 
(Tomasello, 1995), and commonly referred to as initiation of joint attention (IJA) (Bruisma, et 
al., 2004). 5) Monitoring involves the observation of another’s gaze or attention. This occurs 
during all types of joint attentional episodes.  
More commonly, joint attention is classified into one of three categories: mand joint 
attention (MJA), responding to joint attention (RJA) or initiation of joint attention (IJA) 
(Bruisma, et al., 2004). MJA is the shifting of gaze between a desired item and another 
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individual Dube, et al., 2004; Sheinkopf, Mundy, Claussen, & Willoughby, 2004; Stone, 1997) 
for the purpose of obtaining the item. RJA has been defined as an individual’s response to 
another’s bid for joint attention. This comprises Dawson, et al.’s (2004) “following the attention 
of another” and can involve following the direction of another’s point or shift in eye gaze 
(Bruisma, et al., 2004). IJA has been defined as seeking the attention of another through bids of 
their own initiation. Dawson, et al. (2004) described this as sharing attention with another 
through eye gaze alternated between object and individual, or directing the attention of another 
through pointing or eye gaze. IJA has also been expanded in some literature to include other 
gestures such as showing and touch (Bruisma, et al., 2004).  
Several important distinctions regarding joint attention should also be noted. Firstly, joint 
attention in the literature is overwhelmingly treated as a nonvocal behavior. Behavioral 
definitions include responses such as gestures, eye contact, and gaze alternation, but generally 
exclude communication in vocal form. For this reason, much of the research focuses on the joint 
attention of infants and children who are predominantly nonvocal. Additionally, some theorists 
and experimenters have distinguished between joint attention for tangible purposes (i.e., as a 
mand) versus joint attention for social reasons, often referred to as mand joint attention (MJA) 
(Dube, et al., 2004; Sheinkopf, Mundy, Claussen, & Willoughby, 2004; Stone, 1997). Greer and 
Du (2015) for example, described a social contract in contrast to social contact in relation to 
mands versus verbal operants with a social consequence. As with vocal and gestural mands 
(Greer & Ross, 2008; Skinner, 1957), MJA is usually the first to emerge and is the most common 
form of IJA, especially in children with autism (Dube, et al., 2004; Curcio, 1978). However, the 
deficits in IJA in individuals with autism are mainly related to social outcomes, so most of the 
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research is concerned with IJA for sharing experiences, rather than the individual fulfillment of 
needs.  
Evolutionary Perspective on Joint Attention  
Tomasello (2010) presented an evolutionary theory, hinging on Darwinian principles, to 
explain the circumstances in which language possibly first emerged and continued to develop in 
humans. The account is based on evidence involving ape studies as well as cross-cultural 
investigations of infants and the deaf. Tomasello’s hypothesis links joint attention, the human 
understanding of shared intentionality, a common ground, and a predisposition to help others as 
the foundation for language.  
Tomasello (2010) posited that joint attention in the form of following and directing 
another’s gaze is a natural tendency acquired through evolution. Pointing and pantomiming are 
described as the most natural extension in the development of human communication once the 
prerequisite skills of joint attention and common ground are established. According to 
Tomasello, gesturing likely first emerged as a behavior that benefitted the individual, but also 
served all parties mutually, thus ensuring the continued survival of the individual. These gestures 
solved the problem of quickly directing attention and were also a sufficient substitute for those 
who did not share a common understanding. Pointing and pantomiming ensured that a 
collaborative activity was accomplished more efficiently, resulting in benefits for all participants. 
As an example, an individual might have happened upon a circumstance in which the 
cooperation of another was needed to obtain a food-motivated goal, such as the discovery of an 
animal of prey. Knowing that a sole attempt to hunt would likely not result in obtaining food, the 
individual would have to direct the attention of others to the animal in order to recruit help. A 
simple attention-getting gesture would not be sufficient, because once the attention of others was 
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on the individual, he would require another method of directing their attention to the animal. The 
emergence of pointing or pantomiming would be a necessary next step to achieve the goal of 
directing the attention of others to an object or event elsewhere, in order to request help. As the 
others are naturally motivated to help, and likely to also benefit from participation, they would 
use joint attention, assumption of a common ground, and joint intentionality to join in the hunt. 
Everyone in the group would eventually benefit from such an interaction. Imitation of the 
behaviors would result in others pointing and pantomiming to achieve a similar goal. Evidence 
for the occurrence of this sequence resides in the universal emergence of pointing and 
pantomiming across cultures and subdivisions, such as deaf children (Goldin-Meadow, 2005). In 
addition, infant studies demonstrate that instances of pantomiming decrease once language is 
acquired (Iverson, Capirci, & Caselli, 1994). This is likely because language is a more effective 
means of communicating the same message as pantomiming. Mutual benefits are thus more 
likely and more rapid when a more effective means of communicating is used.   
Using a synthesis of the research and a convincing evolutionary trajectory, Tomasello 
(2010) outlined several uniquely human traits that possibly culminated in the emergence and 
development of gesturing, first instances of language, and later complex language. However, 
Tomasello’s frequent reference to many of the foundational communicative behaviors and their 
extensions as “natural” diminishes the theory’s validity. Nevertheless, his theory has many 
conceptual similarities with behavioral theories of evolution and language.  
Behavioral and Evolutionary Comparisons 
Tomasello (2010) posited that joint attention and gesturing in humans is a result of a 
“psychological infrastructure” with ontogenetic and phylogenetic roots. He regularly referred to 
these behaviors as “natural,” “tendencies,” and “motives.” Though he referenced evolution as the 
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origin of joint attention, his theory lacks an explanation as to exactly how humans came to 
possess joint attention by failing to describe the learning processes that initially established and 
came to maintain the behavior. From a behavioral standpoint, Tomasello’s theory largely ignores 
the principles of reinforcement in the explanation of the establishment, maintenance, and 
evolution of communication.  
Though the behavioral science would also refer to evolution, it would instead discuss to 
the role of reinforcement and punishment in an individual’s learning history (Skinner, 1966; 
Greer & Ross, 2008). Even behaviors that are now considered innate came to be so through the 
repeated presentation of specific consequences, where behaviors paired with reinforcement were 
more likely to occur in the future, and behaviors paired with punishment were more likely to be 
avoided. The behavioral literature would refer to these as reflexes or unconditioned and 
conditioned responses that were established through the contingencies in the environment. 
Though Tomasello considered language a derivative of joint attention, he failed to explain the 
contingencies in our phylogenetic learning that result in joint attention becoming innate in the 
individual.  
Furthermore, Tomasello suggested that helping also evolved to be an innate behavior in 
humans. He described the motive for helping as “mutual benefit” and “collaboration.” 
Collaboration is also discussed in the behavioral literature in reference to a yoked contingency, 
which results in mutual reinforcement for both parties (Greer & Ross, 2008; Davies Lackey, 
2005; Stolfi, 2005). Though the two theories overlap, Tomasello’s again lacks reference to the 
principles of reinforcement.  
Finally, Tomasello often suggested that behaviors, such as pointing and vocalizations, 
were “natural extensions” of other behaviors. In the behavioral literature, “shaping” is a 
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phenomenon in which small variations of a behavior are systematically reinforced, punished, or 
extinguished, resulting in the emergence of more complex behaviors (Cooper, Heron, & Heward, 
2007). Tomasello’s description of the extension of joint attention and gestures into more 
complex communication can also be explained using the principles of behavior. Behaviors that 
occurred simultaneously with joint attention and gesturing (e.g., vocalizations) were followed by 
reinforcement or punishment. Over time this resulted in shaping language.  
Both Tomasello’s and the behavioral perspective are based on Darwinian principles, with 
many similarities across the two theories, including the evolution of language as a result of 
shared contingencies and shaping. Though the theories have similar origin stories, the differences 
lie in Tomasello’s lack of behavioral terms and reference to the principles of behavior. For a 
more comprehensive understanding of the overlapping principles, see the translation of 





Table 1  
Behavioral Translation of Terms in the Literature 
Term in the Literature  Behavioral Term  
Joint Attention Coordination of eye contact between two 
individuals towards the same object or event 
Extension Shaping 
Mutual benefit Yoked contingency 
Natural, Motive, Psychological infrastructure, 
Tendency 
 
Innate, reflex, conditioned or unconditioned 
response, learning history 
Social Norm Audience control, reinforcement and 
punishment by a group 
 
Animal Studies of Joint Attention  
 Joint attention has been observed at varying capacities across a range of species including 
primates, dogs, ravens, and dolphins (Mundy, 2016; Tomasello, 2010). For instance, Hare and 
Tomasello (1999) found that eight out of ten domestic dogs of different breeds and ages were 
able to locate hidden food above chance levels when given two or more cues such as gazing and 
pointing. Interestingly, a comparison of wolves, wolf pups, dogs, and puppies showed that 
wolves were not able to follow human gestures, but puppies could at only 4 months of age 
(Virányi, et al., 2008). Wolves that were socialized or received extensive training learned to 
follow human cues. Hare and Tomasello (2005) explained that this is based on how domestic 
dogs have evolved to read human social and communicative behavior. For example, dogs know 
what a human can or cannot see based on their vantage point. 
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 Tomasello’s (2010) extensive work with primates has contributed greatly to our 
understanding of joint attention, cooperation, and language development. Tomasello explains 
how apes emit unique “attention-getter” gestures that do not occur otherwise in the animal 
kingdom. These gestures draw the attention of others with the expectation that the others will 
engage in the behavior that the attention-getter wishes (e.g., play, groom, etc.). During this 
episode, the attention-getter will often monitor the reaction of the others and repeat or emit a 
novel gesture until their demands are fulfilled. This exchange possesses some similarities with 
Bruisma, et al.’s (2004) IJA, in which the ape is initiating a bid for joint attention by directing 
the attention (Dawson, et al., 2004), albeit to himself. The ape that attends to this display is also 
engaged in a form of RJA (Bruisma, et al., 2004). The alternation of gaze while monitoring the 
reaction of others and the persistence in gesturing until the communicative goal is met also 
matches Bates’ (1979) definition of intentional communication (discussed later).  
 A large percent of apes raised by humans will develop pointing gestures without any 
explicit training (Leavens & Hopkins, 1998; Leavens, Hopkins, & Bard, 2005). Studies show 
that human-raised apes will emit pointing accompanied by gaze alternation, whereas mother-
raised apes engage in fewer instances. These pointing gestures are described as flexible, 
intentional communication that is a natural extension of attention-getters (Tomasello, 2010). 
Examples include indicating the most desirable food from a selection, which persists even if 
given a less desirable option (Leavens, et al., 2005), and indicating the location of hidden desired 
objects to naïve humans (Call & Tomasello, 1994; Menzel, 1999). Apes also request help by 
pointing, giving objects, or moving a human’s hand towards the desired object to demand that an 
action be performed with the object (Gomez, 1990; Tomasello, 2010). For example, apes may 
point to a locked door, offer a locked box, or lead a human to an object. Interestingly, pointing 
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gestures in apes occur only for the benefit of the ape (Call & Tomasello, 1994). If presented with 
the situation of a hidden tool, an ape will not gesture towards the tool for a naïve observer if the 
tool is not for the ape’s own use.  
 The emergence of pointing suggests that apes have an understanding of intention and 
reciprocity. For instance, apes will point to a desired object when another human is present, but 
not when alone (Leavens, et al., 1998; Leavens, et al., 2005), demonstrating that they recognize 
when an action will be completed. Furthermore, apes do not develop pointing gestures in their 
wild habitat and do not gesture to other human-raised apes (Leavens & Hopkins, 1998; Leavens, 
Hopkins, & Bard, 2005; Tomasello, 2010). Presumably this is because their pointing will not be 
reinforced by other apes, who do not have the same natural tendency to help that humans 
possess. This again demonstrates that apes use gestures to communicate with intention, and only 
when they believe that their communicative act will be reinforced.  
Further investigations into the cognitive capacity of apes have been conducted. Studies 
show that apes will follow the direction of a human’s gaze in order to locate a hidden object and 
will gesture more towards a human who can see them than towards one who cannot (Tomasello 
& Carpenter, 2005). Krupenye, Kano, Hirata, Call, and Tomasello (2016) showed that apes could 
anticipate the actions of another, even when these actions are based on false beliefs. These 
studies demonstrate that apes are not only able to take the perspective of others, but can also 
infer intent. However, multiple studies have shown that a possible missing link between humans 
and apes is the propensity to cooperate on a task by sharing intensions (Tomasello, 2010; 
Tomasello, Carpenter, Call, Behne, & Moll, 2005).   
 It is clear that apes share many human cognitive capacities and engage in exchanges that 
resemble joint attention seen in humans, especially when directing the attention of another 
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(Dawson, et al., 2004; Bruisma, et al., 2004). However, the initiation of joint attention in order to 
share attention, interest, or information with another is almost non-existent in apes (Gomez, 
2004; Tomasello & Carpenter, 2005). This remains constant even for apes that have been taught 
sign language (Rivas, 2005). The data seem to support Tomasello’s (2010) belief that 
cooperation and sharing are the traits that set the human species apart from the rest of the animal 
kingdom, and may be responsible for the emergence of true joint attention and complex 
language.  
Developmental Perspective on Joint Attention  
The developmental literature refers to a milestone in an infant’s development in which 
communication becomes intentional (Bretherton & Bates, 1979; Harding & Golinkoff, 1979). 
Intentional communication is viewed both as a prerequisite and the foundation for later language 
acquisition. Initially unintentional and innate actions such as crying, pushing, banging a toy, and 
pre-linguistic utterances eventually become behaviors meant to communicate a specific need. 
Bates (1979) highlighted three characteristics of intentional communication including 1) joint 
attention, specifically the alternation of gaze between the object and individual, 2) persistence in 
gesturing and/or vocalizing until the communicative goal is obtained, and 3) the shaping of 
vocalizations to more closely approximate conventional speech.  
Some conceptual literature links intentional communication to Piaget’s (1954) stages of 
development (Bretherton & Bates, 1979; Harding & Golinkoff, 1979; Huitt & Hummel, 2003). 
These stages represent the cognitive functioning of an individual through four stages of 
development: sensorimotor, preoperational, concrete operational, and formal operational. The 
sensorimotor stage describes an infant in its development from birth until language is acquired, 
or until approximately 24 months, with six sub-stages describing the progression through 
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reflexive behavior, motor development, and finally, intentional communication. Though 
behaviors that might comprise joint attention, such as grasping towards an object out of reach, 
occur in Piaget’s sub-stage 3, Harding and Golinkoff (1979) found that intentional vocal 
communication occurred during stage 5, or the “causal” phase. Children who had reached this 
stage in their development vocalized and directed their gaze towards their mother when they 
were not able to obtain a desired object. They also handed a toy to their mother when help with 
the toy was needed. Children who had not yet reached this stage in their development did not 
vocalize or direct their gaze towards their mother when a toy was out of reach. Some children, 
however, looked at their mother’s hands expectantly. When help with a toy was needed, they 
also did not seek out their mother, but banged the toy instead. The study was important in 
demonstrating that children reach a cognitive stage of development when vocal and gestural 
communication becomes purposeful.  
Joint attention has thus been recognized as one of the earliest forms of intentional 
communication (Mundy, et al., 2007), the development of which is linked to the cognitive 
growth of an infant, and the achievement of theoretical stages (Bretherton & Bates, 1979; 
Harding & Golinkoff, 1979; Huitt & Hummel, 2003; Piaget, 1954). Progression through these 
stages occurs as a result of exposure to the environment and the assimilation and accommodation 
of schemas. As we continuously adapt to our increasingly complex environment, our cognitive 
functioning grows as it organizes what we encounter. Gestures such as showing, pointing, and 
directing attention are thought to occur once the concepts of intentionality and reciprocity have 
developed (Bretherton & Bates, 1979), estimated between six and nine months of age (Bates, 
1979; Wilcox, 1996). Joint attention is believed to be one of the skills acquired along the 
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cognitive trajectory, critical to the establishment of early cognition, language, and social skills 
(Bretherton & Bates, 1979; Harding & Golinkoff, 1979; Meek, Robinson, & Jahromi, 2012).  
Pelaez and Monlux (2018) developed a comprehensive trajectory of infant development 
attributing attention and eye contact as the foundation for communication. With sustained eye 
contact as the prerequisite, gaze shifting is later able to occur between objects and the caregiver. 
With gaze shifting, gestural communication and social referencing begin to occur. Later forms of 
joint attention occur in order to eliminate the need for gestures and engage in social interactions. 
Joint attention is believed to be an essential skill for children to learn the names of objects, as 
this typically involves tracking the eye gaze or gesture of the person naming the object in order 
to determine what they are naming. Oftentimes, the child then repeats the name of the object 
while simultaneously looking back towards the caregiver. Joint attention, is thus, an essential 
prerequisite to the development of language, stimulus relations, and complex language.  
Furthermore, theorists and researchers believe that joint attention may also be a precursor 
to a later “theory of mind,” used to predict and attribute beliefs to others (Bretherton & Bates, 
1979; Baron-Cohen, Leslie, & Frith, 1985; Charman, et al., 2000), as well as perspective-taking 
(Baron-Cohen, Tager-Flusberg, & Cohen, 1994) and is therefore stressed as an early target for 
teaching (Sheinkopf, Mundy, Claussen, & Willoughby, 2004). 
Infant Studies of Joint Attention  
Quantitative studies of skills related to joint attention suggest that joint attention emerges 
with substantial individual differences between the ages of six and eighteen months (Mundy & 
Gomes, 1998) and can be successfully taught starting around eight months of age (Corkum & 
Moore, 1998). Studies of various joint attention measures show that joint attention develops in a 
linear, age-related pattern that increases with age (Bakeman & Adamson, 1984; Mundy, et al., 
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2007), with typically developing infants beginning to demonstrate at least one form of joint 
attention at about 6 months of age, and all forms by about 12 months (Mundy, Sigman, & Kasari, 
1994).  
Joint attention in infants has been described as developing gradually (Bates, Camaioni, & 
Volterra, 1975) in a consistent and predictable manner (Wilcox, et al., 1996). Communicative 
pointing as a request as well as to share an experience or emotion develops simultaneously at an 
early age, but this is not accompanied by gaze alternation until 11 to 12 months of age (Bates, et 
al., 1975). Bakeman and Adamson (1984) found that gaze alteration increased with the age of the 
infant, further supporting the age-related trajectory of joint attention found in typically 
developing children.  
Pelaez, Virues‐Ortega, and Gewirtz (2012) investigated the role of joint attention in 
social referencing of infants. Four and 5-month-olds were taught to reference their mother’s 
facial expression before reaching for an ambiguous object. The results suggested that infants can 
learn social referencing at an age earlier than previously thought. Furthermore, joint attention is a 
prerequisite for social referencing, as the infant must alternate their gaze between the object or 
event and their caretaker in order to determine their next action.  
Interestingly, the sensorimotor behavior of pointing emerges in infants as early as three 
months of age (Hannan & Fogel, 1987), but infants at this age do not demonstrate pointing as a 
communicative behavior despite possessing the motives to request, share, and inform 
(Tomasello, 2010). This is likely because infants at this young age do not yet possess the 
capacity for interpreting or sharing intentions with another. Not until the ages of 9 to 12 months 
do infants begin to demonstrate an understanding of the goals of others (Behne, Carpenter, Call, 
& Tomasello, 2005) and rational reasons why an individual engages in a certain behavior 
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(Gergely, Bekkering, & Kiraly, 2002). This level of understanding becomes possible because 
infants at this age begin engaging in triadic joint attention, or alternating gaze between an event 
and another individual (Bakemand & Adamson, 1984; Carpenter, Nagell, & Tomasello, 1998), 
the necessary prerequisite to creating a common ground (Tomasello, 2010). Thus, once triadic 
gaze shifting emerges, infants are capable of developing an understanding of the intentions of 
others. As a result, pointing for requests, sharing, and informing others appears in the infant’s 
repertoire. Tomasello (2010) cites this evidence to support the idea that infants acquire pointing 
naturally during development, rather than through imitation. In other words, Tomasello posits 
that infants would develop pointing gestures even without observing another individual ever do 
so.  
Childhood Studies of Joint Attention  
Multiple studies have analyzed how joint attention skills in infancy affect behaviors into 
childhood. For instance, joint attention skills are correlated with cooperation and play skills 
(Charman, et al., 2000; Charman, et al., 1997; Wu, Pan, Su, & Gros-Louis, 2013) such as in 
Meek, Robinson, and Jahromi’s (2011) study in which child-initiated joint engagement was 
positively related to social competence with peers one year later. In Wu, Pan, Su, and Gros-
Louis’s (2013) study, the participants’ RJA abilities contributed to successful cooperation during 
a task that required parallel roles, and IJA abilities contributed to successful cooperation during a 
task that required complementary roles. The results suggested that RJA and IJA skills are 
required for cooperation.  
Joint attention has also been studied relative to behavioral outcomes in children. Morales, 
Mundy, Crowson, Neal, and Delgado (2005) examined concurrent and predictive relations 
between joint attention and emotion regulation. Joint attention skills at 6 and 24 months of age 
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correlated to emotion regulation at 24 months of age. The findings suggest that children’s pre-
existing joint attentional abilities contribute to their ability to regulate their emotions. Sheinkopf, 
Mundy, Claussen, and Willoughby (2004) compared joint attention at 13, 15, and 18 months of 
age with social competence, disruptive, and withdrawn behaviors. After controlling for language 
and cognitive ability, IJA negatively predicted disruptive behavior, whereas RJA negatively 
predicted withdrawn behaviors and positively predicted social competency at three years-old. 
Interestingly, requesting positively predicted disruptive behaviors. Meek, et al. (2011) also found 
that measures of child-initiated joint engagement with parents resulted in less exclusion by peers 
and hyperactive-distractible behaviors with peers one year later. These findings suggest the 
importance of joint attention skills in the development of socially and behaviorally appropriate 
behaviors.  
Autism Spectrum Disorder and Joint Attention  
The Diagnostic and Statistical Manual of Mental Disorders (DSM-5) defines Autism 
Spectrum Disorder (ASD) as having deficits in social communication and interactions, as well as 
restricted, repetitive patterns of behaviors, interests, or activities (American Psychiatric 
Association, 2013). Recent investigations have linked many of these impairments to missing 
prerequisites, specifically a deficit in joint attention skills (Dawson, et al., 2014; Maffei, et al., 
2014; Tomasello, 2010). In fact, neurological examinations have shown that joint attention 
activates an area of the brain that shows differences in individuals with autism (Williams, 
Waiter, Perra, Perrett, & Whiten, 2005). The resulting deficits include RJA, IJA, and other 
manifestations of impaired social interactions and observing responses, though there are many 
variations in the findings (Bates, Camaioni, & Volterra, 1975; Leekam, López, & Moore, 2000; 
MacDonald, et al., 2006; Seibert, Hogan, & Mundy, 1982).   
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In order to evaluate deficits in joint attention, Seibert, Hogan, and Mundy (1982) 
implemented a cognitive-developmental assessment to compare the joint attention skills of 
typically developing children to children with autism and children with mental retardation. Joint 
attention skills were found to be the most atypical in children with autism. Leekam, et al. (2000) 
compared the dyadic and triadic levels of joint attention in children with autism versus children 
with developmental delays. Deficits in RJA were found in children with autism. Specifically, 
children with autism did not orient to bids for attention or follow another’s gaze and head turn. 
The results demonstrated that children with autism rely on objects in their visual field in order to 
guide their actions. Leekam, Hunnisett, and Moore (1998) also discovered deficits in RJA in 
children with autism, namely in following another’s head turn without an additional gesture or 
vocal prompt. However, children with mental ages over 48 months were better able to orient in 
the correct direction.  
Dawson, Hill, Spencer, Galpert, and Watson (1990) observed overall gaze towards faces 
in children with autism and typically developing children. The findings did not suggest 
differences in the frequency or duration of gazing at their mother’s face, however, children with 
autism were much less likely to smile in combination with eye contact and were less likely to 
smile in response to their mother’s smile. This suggests that children with autism have an 
unusual affect that may negatively affect how others relate to them.  Adamson, McArthur, 
Markov, Dunbar, and Bakeman (2001) then sought to determine if the frequency of another’s 
bids for joint attention was affected by the reduction in responding by children with autism. 
Results showed that the mothers of children with and without autism had the name number and 
duration of bids for joint attention, however, children with autism accepted fewer bids and were 
more often unaware of their mother’s bids. In fact, Klin (1991) found that children with autism 
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often do not respond to their mother’s voice, and Dawson, Meltzoff, Osterling, Rinaldi, 
and Brown (1995) discovered that children with autism often do not respond to their name or to 
other non-social stimuli. Maffei, Singer-Dudek, and Keohane (2014) demonstrated a similar lack 
of observing responses where children with autism did not respond to a person walking into the 
room, giving praise, or removing nearby items. Dawson et al. (1990) thus hypothesized that joint 
attention may be a result of deficits in behaviors such as relatedness or shifting attention.  
In addition to RJA, many studies have also shown deficits in IJA, both in combination 
with RJA or by itself. MacDonald, et al. (2006) for example, assessed typically developing 
children and children with autism and found deficits in IJA, but not RJA, in children with autism. 
Hurwitz (2010) also found no differences in the use of gestures, eye contact, or affect when 
comparing children with autism to children with developmental delays, but found that children 
with autism initiated bids less frequently. Dube, MacDonald, Mansfield, Holcomb, and Ahearn 
(2004) related these deficits in IJA to a lack of conditioned reinforcers including failure of adults 
to function as discriminative stimuli, failure of adult attention to function as a reinforcer, or 
failure of adult-mediated interactions to function as a reinforcer. Phillips, Gómez, Baron‐Cohen, 
Laá, and Rivière (1995) found that children with autism utilize object-centered approaches, 
rather than requesting help from another individual, which suggests that Dube et al. (2004) may 
be correct about a failure of adults to function as discriminative stimuli. Curcio (1978) and 
Mundy (1995) reported that although referential pointing and gesturing for requests was intact in 
children with autism, social-oriented pointing is lacking. Furthermore, Stone (1997) found 
similar results, in which children with autism requested more, but commented and engaged in 
joint attention less than matched developmentally delayed peers. Wetherby, Cain, Yonclas, and 
Walker (1988) noted that children with autism differed in quality, rather than number, of 
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communicative acts when compared to typically developing peers matched on language abilities. 
Whereas typically developing children communicated for behavior regulation, joint attention, 
and social interaction, children with autism communicated for behavior regulation only. These 
findings suggest that children with autism are aware of adults as discriminative stimuli, but Dube 
et al.’s (2004) hypothesis that children with autism do not have adult attention or interactions as 
a conditioned reinforcer is supported.  
A lack of joint attention skills in children with autism is also correlated to deficits in a 
variety of other behaviors. Empathy (Charman, et al., 1997; Dawson, et al., 2004), imitation 
(Charman, et al., 1997; Colombi, et al., 2009), pretend play (Charman, et al., 1997), cooperation, 
(Colombi, et al., 2009), social orienting (Dawson, et al., 2004), and theory of mind (Baron-
Cohen, Leslie, & Frith, 1985; Charman, 2000 have all been found deficient in children with 
autism. It is believed that these deficits are likely manifestations of impairments in joint attention 
(Colombi, et al., 2009).  
It is clear that joint attention is a prominent deficit in children with autism. It is no 
wonder that an absence of joint attention before the first year of age is one of the earliest 
indicators of autism (Baron-Cohen, Allen, & Gillberg, 1992). For example, Osterling and 
Dawson (1994) and Baraneck (1999) were able to predict the children who would later be 
diagnosed with autism using home videos of 1-year-old children based on the frequency and 
duration of attending to others as well as their attention to novel visual stimuli, response to name, 
mouthing, and aversion to touch. As a result, assessments such as the Autism Diagnostic 
Observation Schedule (ADOS) (Lord, Rutter, Pamela, Dilavore, & Risi, 2008) and Early Social 
Communication Scale (Mundy, et al., 2003) are designed to measure joint attention skills of 
children with developmental delays. These assessments have identified a hierarchy of joint 
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attention skills such as using gaze, using a vocal antecedent, pointing, or activating a toy and 
have been key in determining deficits in joint attention skills.   
Joint Attention and Language 
Tomasello (2010) recognized joint attention as a prerequisite for important 
communicative functions such as shared intentions and cooperative behavior. He believed these 
to be necessary foundations for the emergence and development of language. Empirical support 
for this can be seen in early infant studies in which redirecting and sustaining eye contact has 
helped to facilitate early communication (Pelaez-Nogueras, et al., 1996). The amount of time that 
infants spent engaged in joint attention also predicted early gestural and linguistic 
communication (Carpenter, Nagell, Tomasello, Butterworth, & Moore, 1998) and vocabulary 
size (Tomasello and Todd, 1983). Similarly, Mundy and Gomes (1998) distinguished responses 
to gaze and pointing as significant predictors of receptive language development. Tomasello and 
Farrar (1986) further demonstrated the importance of joint attention as a foundation for language 
by correlating naturalistic mother-child interactions with language development at 21 months. 
They discovered that maternal references to items that were already in their children’s focus 
were positively correlated with language development, whereas maternal references that 
redirected the child’s attention were negatively correlated. These studies highlight the 
importance of RJA in the development of language. In fact, Murray, et al. (2008) reported that 
RJA was positively correlated to receptive language scores, but there was no relationship 
between IJA and language. However, these results vary across the research.  
The role of IJA on language was analyzed by Mundy, et al. (2007), who found that 
although RJA at 12 months predicted language skills at 18 months, IJA at 18 months predicted 
concurrent language. IJA was also predictive of expressive language skills at 1 year of age 
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(Tomasello and Todd, 1983) and nonverbal (sic nonvocal) IQ through middle childhood (Smith 
& Ulvund, 2003). These studies demonstrate that joint attention is likely a crucial prerequisite to 
intentional communication and functional speech (Mundy, 1990).  
Some researchers have sought to isolate the variables that may be the cause of language 
deficits in children with autism. Delinicolas and Young (2007) for example, found that joint 
attention was the only significant predictor of language, when compared to other behaviors such 
as stereotypy. This is important because it shows that joint attention is likely what is linked to 
language deficits in autism, rather than many other symptoms of autism. Dawson et al. (2004) 
also found that joint attention, above social orienting and attention to another’s distress was the 
best predictor of concurrent language ability. Again, joint attention is thus the most significant 
predictor of language over a variety of other related measures.  
Many researchers have speculated as to why joint attention affects language 
development. Carpenter and Tomasello (2000) believe that numerous children with autism do 
not acquire functional language because they lack the joint attention skills that allow them to 
tune into their social world. If children lack joint attention then they are not able to understand 
the intentions of others, engage in role reversal, take the perspective of others, or comprehend 
social customs. All of these skills function to form the basis for complex language to occur. 
Without joint attention, language is limited to shallow communication. This may explain why 
communication in children with autism is generally restricted to requests and behavioral 
regulation, rather than attempts to engage another socially (Stone, 1997; Wetherby, Cain, 
Yonclas, & Walker, 1988). Establishing joint attention as early as possible for at-risk children is 
thus paramount (Mundy & Crowson, 1997).   
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Behavioral Perspective on Joint Attention  
 A conceptual paper by Dube, et al., (2004) is one of the few that has isolated the 
antecedent, behavior, and consequence of joint attention in order to determine the controlling 
variables. The antecedent events that produce a joint attentional episode are conceptualized as 
the onset of an interesting event in the presence of another individual as the discriminative 
stimulus. The attention of the other individual is the reinforcer. If joint attention is initiated as a 
function of the event, several variations of consequences may occur. Firstly, and perhaps the 
most common, the other individual may provide a generalized reinforcer such as smiling, giving 
approvals, or otherwise vocalizing about the object or event. In a second circumstance, the other 
individual may provide assistance. Finally, the initiation of joint attention may result in negative 
reinforcement, such as identification of a possible aversive event. In this case, joint attention 
occurs for the purpose of social referencing (Pelaez, Virues‐Ortega, & Gewirtz, 2012).  
As the consequence for an episode of joint attention is adult attention, Dube et al. (2004) 
highlighted the importance of conditioned reinforcers. Specifically, the behavior of engaging in 
joint attention will be more likely to occur in the future only if it is reinforced. If adult attention 
is not a conditioned reinforcer, then joint attention is not likely to occur. Dube et al. therefore 
suggest an analysis of antecedent events, consequences, and conditioned reinforcers necessary 
for a successful intervention when teaching joint attention. Many behavioral programs have 
adapted Dube et al.’s (2004) antecedent and consequence events in their own teaching of joint 
attention skills (Meindl & Cannella-Malone, 2011), but few have focused on the participants’ 
reinforcers (Jones, 2004).  
Behavioral Research on Joint Attention  
Various approaches to teaching joint attention have been utilized in the behavioral 
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research. When organized into general themes, teaching techniques include the use of play-based 
interventions, or prompting with discrete trial training. Pivotal response training (PRT), a 
behavioral technique that hinges on child choice, motivation, task variation, and the use of 
natural reinforcers, is a common play-based approach (White, et al., 2010). Pierce and 
Schreibman (1995), for example, trained typically developing peers to implement PRT strategies 
while playing board games with 10-year-olds with autism. As a result, the participants showed 
increases in joint attention that was maintained in a 2-month follow-up and generalized to other 
peers. Zercher, Hunt, Schuler, and Webster (2001) also conducted an integrated play group 
intervention with children with autism. Dramatic increases in shared attention, symbolic play, 
and verbal utterances were reported. These findings support play-based interventions in 
increasing joint attention when peers are trained in implementing specific strategies. Play-based 
methods are also important because they simulate natural settings and reinforcers, which allow 
for greater generalization of the behaviors.  
Perhaps the most common behavioral method for teaching joint attention in the literature 
utilizes prompts and repeated trials (Meindl & Cannella-Malone, 2011). Martins and Harris 
(2006) and Wong (2007) for example, used combinations of vocal and physical prompts through 
a prompt hierarchy in order to teach joint attention skills. Taylor and Hoch (2008) also 
incorporated a checklist for each behavior expected in a joint attentional exchange. Pollard, Betz, 
and Higbee (2012) and Taylor and Hoch (2008) taught scripted responses to unusual stimuli. 
These experiments used discrete trials with contrived situations, most with tangible rewards. 
Generalization was therefore limited across studies, as the natural antecedent and consequent 
events were not taught.  
Naoi, Tsuchiya, Yamamoto, and Nakamura (2008) and Klein and colleagues (2009) used 
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preferred toys as prompts and consequences while teaching participants to respond to joint 
attention using gaze shifting. The participants in the study eventually learned to respond to the 
experimenter’s shift in vision in order to be reinforced by the toys. Both studies reported 
increased responding to the experimenter’s gaze shifts, due to anticipation of the preferred toy. 
These studies are important because the behavior was taught in a more naturalistic manner, 
rather than using physical prompts or scripts. However, neither study taught the reinforcer for 
joint attention. Dube, et al., (2004) stressed the need to teach the conditioned reinforcer for the 
behavior in order to establish and maintain it. No known research has yet successfully induced 
joint attention by establishing the relevant contingencies.  
Skinner and the Verbal Behavior Development Theory  
Skinner’s (1957) theory on verbal behavior has been highly influential to our 
understanding of language today due to its identification of the various components of verbal 
behavior and their effects on the listener and the speaker. Skinner classified these components 
based on their communicative function, describing the events around their occurrence, including 
the motivating operation, antecedent, topography, and consequences that establish, shape, and 
maintain the behavior. He referred to these as “verbal operants,” positing that language was 
taught using the same contingencies as any other behavior.  
The VBDT (Greer & Du, 2015; Greer & Keohane, 2005; Greer & Ross, 2008) further 
contributed to our understanding of verbal behavior and reinforcement by extending Skinner’s 
(1957) theory both conceptually and empirically. For instance, mand training has been successful 
under conditions of deprivation in which the reinforcer is presented immediately following the 
emission of a vocal or gestural request (Greer & Ross, 2008). Likewise, first instances of 
independent tacts have occurred as a result of deprivation of social attention and the presentation 
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of social consequences (Eby & Greer, 2017; Greer & Ross, 2008). Consequently, Skinner’s 
(1957) initially theoretical ideas were validated in the experimental setting.  
Building on Skinner’s (1957) ideas, further research led to the identification of the 
antecedent events and reinforcers for numerous verbal behavior milestones (Greer & Du, 2015; 
Greer & Ross, 2008). These milestones are referred to as “cusps,” as first outlined by Rosales-
Ruiz and Baer (1997). The attainment of a cusp indicates a critical juncture in a child’s 
development because it marks the child’s contact with new contingencies, the acquisition of new 
conditioned reinforcers, and the repertoires to now contact new reinforcers. This results in faster 
learning and the ability to learn new things. Recognition of the cusps related to verbal behavior 
resulted in the establishment of a trajectory of verbal development (See Figure 1). Though 
typically developing children will generally acquire these cusps incidentally through the natural 
contingencies in their environment, children from impoverished backgrounds and children with 
delays may lack the observing responses or the exposure to the necessary experiences to acquire 
these cusps (Hart & Risley, 1995; Greer & Du, 2015; Greer & Ross, 2008). Attempts at teaching 
these skills in the past focused on prompts and extensive numbers of instructional trials (Greer & 
Du, 2015; Jones & Carr, 2004). In these cases, teaching involved negative reinforcement and 
rarely resulted in successful generalization or maintenance of the behavior. However, with the 
research conducted by proponents of the VBDT, a new way of teaching became possible.  
Isolation of the controlling variables for each cusp allowed for the identification of verbal 
behavior interventions that serve to induce the missing cusp (Greer & Du, 2015; Greer & Ross, 
2008). These interventions, called “protocols,” differ from traditional teaching because they 
involve teaching a repertoire that results in the emergence of a behavior, or cusp, that was not 
directly taught. In other words, rather than teaching the behavior, these protocols teach the 
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experiences that result in the ability to contact the reinforcing contingencies in the environment. 
Extensive research has confirmed the effectiveness of these procedures (Du & Greer, 2015; 
Greer, Dudek-Singer, & Gautreaux, 2006; Greer, Pistoljevic, Cahill, & Du, 2011; Greer & Ross, 
2008; Greer, Stolfi, Chavez-Brown, & Rivera-Valdes, 2005; Maffei, Singer-Dudek & Keohane, 









Conditioned reinforcement for adult faces. The operant responses of looking, listening, 
touching, tasting, and smelling, referred to as observing responses, have been identified as the 
foundation for language development (Keohane & Delgado, 2009). Individuals with autism 
sometimes lack certain observing responses, causing them to appear withdrawn and resulting in 
failure to orient to others or to changes in their environment. Maffei et al. (2014) focused on 
individuals with poor eye contact, who failed to orient to faces and voices. These deficits were 
attributed to a lack of conditioned reinforcement for observing the faces and/or voices of others. 
A protocol using a conjugate reinforcement procedure successfully conditioned faces and voices 
for four preschool participants. As a result of the intervention, all participants had increases in 
observing responses, emissions of verbal operants, and rate of learning. The protocol is an 
important demonstration of new behaviors emerging as a result of newly conditioned reinforcers.   
Conditioned reinforcement for adult voices. In addition to Maffei et al.’s (2014) 
procedure, Greer, Pistoljevic, Cahill, and Du (2011) utilized a stimulus-stimulus pairing 
procedure to condition adult voices for three preschoolers with autism. The participants were 
described as lacking vocal verbal control as they did not discriminate between vocal instructions, 
respond to their names, or otherwise attend to auditory stimuli. The intervention was successful 
in establishing adult voices as a conditioned reinforcer for all participants. As a result, the 
participants had accelerated rates of learning listener skills, increased observing responses, and 
decreased rates of stereotypy. The experiment was important in demonstrating that conditioned 
reinforcement for voices is a cusp necessary for complex listener behaviors and the 
establishment of further verbal behavior.  
Generalized matching. Visual discrimination is the ability to recognize the similarities 
and differences between objects, and is an important prerequisite cusp to the acquisition of object 
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names and other language (Greer & Han, 2015). Individuals who lack conditioned reinforcement 
for 3-dimensional and/or 2-dimensional objects will likely have diminished matching repertoires 
for both identical objects and abstractions and minimal observing responses for these objects in 
their environment. Du, Broto, Greer (2015) demonstrated that once conditioned reinforcement 
for 3D stimuli had been established using a visual tracking protocol, that accurate match-to-
sample responding emerged. Furthermore, Delgado, Greer, Speckman, and Goswami (2009) and 
Greer and Han (2015) established a match-to-sample repertoire using a stimulus-stimulus pairing 
procedure to condition 2D stimuli as reinforcers. The establishment of 3D and 2D objects as a 
reinforcer, therefore, is a necessary prerequisite to observing responses for objects, a generalized 
matching repertoire, and the acquisition of language related to these stimuli.  
Generalized imitation. Among the numerous cusps recognized by the VBDT, three have 
been identified as cusps that are capabilities, meaning that once acquired, an individual not only 
learns new repertoires, but can also learn in new ways (Greer & Ross, 2008). Generalized 
imitation (GI) has been identified as one of the three cusps that are capabilities because the 
acquisition of GI results in an individual learning novel actions through observation, rather than 
direct teaching. Du and Greer (2014) and Moreno (2012) successfully established GI in 
preschool students using a mirror training protocol, resulting in increased rates of learning across 
various imitative tasks. However, students who received the same amount of training, but in a 
face-to-face setting, did not acquire GI, demonstrating that conditioned reinforcement for see-do 
correspondence is the foundation for an imitative repertoire.  
Listener literacy. Becoming a listener involves coming under control of the auditory 
properties of speech (Greer & Ross, 2008). Until this level of responding is reached, the pre-
listener relies on visual cues and other prompts in order to interact with others. The listener 
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literacy cusp describes a level of responding in which the individual is a fluent listener. Goswami 
(2014) and Greer, Chavez-Brown, Nirgudkar, Stolfi, and Rivera-Valdes (2005) investigated a 
listener emersion protocol, comprised of rapidly presented vocal directions, nonsense directions, 
and voice recordings. Following mastery of the directions at a predetermined rate and accuracy, 
participants from both experiments learned listener skills at a more rapid rate, with some 
participants acquiring uni- or bidirectional Naming. The results demonstrated that the protocol 
was not only an effective method for teaching listener skills, but also that a listener repertoire is 
critical to the advancement of verbal behavior.  
Independent mands. Skinner (1957) defined a mand as a verbal operant that specifies its 
reinforcer. In other words, a mand may be a request, demand, question, and so on, with the 
reinforcer being the listener’s compliance with the request. In addition, mands may be vocal, 
gestural, written, or even a facial expression. Many individuals with developmental delays lack 
mand repertoires, resulting in either inappropriate mand forms (e.g., tantrums, crying, grabbing, 
etc.) or a dependency on prompting to meet their needs (e.g., someone asking, “what do you 
want?”) (Greer & Ross, 2008). Methods for teaching independent mands include establishing 
potent motivating operations, faded prompts, and successive approximations to the long-term 
objective. When traditional methods were not effective, a speaker immersion protocol was used 
to teach a variety of contrived and naturally-occurring mands in the presence of the establishing 
operation (Pistoljevic, Cahill, & Casarini, 2010; Ross, Nuzzolo, Pistoljevic, & Natarelli, 2006). 
As a result, the participants not only learned an accurate and appropriate mand form, but also had 
increased vocal verbal operants across several settings. An independent mand repertoire is 
considered present when accurate, unprompted mands occur for a variety of objects, events, and 
information, including that which is not apparent in the immediate environment. An independent 
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mand repertoire is the first step in an individual mediating their environment and becoming part 
of the social world.  
Independent tacts. Skinner (1957) also described the tact operant as a response under 
non-verbal antecedent control evoked by an object, event, or property of the object or event. 
Tacts are maintained by generalized reinforcers, specifically social attention (Eby & Greer, 
2017). As with a mand, a tact operant can also be vocal, gestural, written, or a facial expression. 
Tact instruction involves direct teaching of the contingencies surrounding the tact operant and 
may include faded prompts or brief deprivation of social attention in order to create an 
establishing operation (Greer & Ross, 2008). The intensive tact procedure is a protocol involving 
the direct teaching of 100 tacts per day to mastery (Greer & Du, 2010; Pistoljevic & Greer, 
2006). Following the intervention, participants emitted higher numbers of vocal verbal operants 
in non-instructional settings. An independent tact repertoire is considered the first social verbal 
operant, as it allows the individual to participate in exchanges for social consequences.  
Say-do correspondence. When an individual’s speaker and listener repertoires join, they 
are able to respond as a listener to their own speaker behavior (Greer & Ross, 2008; Greer & 
Speckman, 2009). As a result, they should demonstrate a correspondence between what they say 
and what they do.  To test for the presence of this cusp, children were asked what they would 
play with, then monitored for correspondence between their next action and what they said 
(Luciano, Barnes-Holmes, & Barnes-Holmes, 2002). Direct teaching with multiple exemplars 
was used to effectively teach say-do correspondence for all participants. Additionally, Farrell 
(2017) also successfully taught say-do correspondence using a self-talk immersion procedure 
(STIP). Say-do correspondence is one of three important repertoires necessary for an individual 
to function as a true speaker-as-own-listener.  
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Self-talk During Fantasy Play. When young children engage in solitary play, a typical 
stage in development involves talking to themselves as they interact with toys (Greer & Ross, 
2008; Lodhi & Greer, 1989; Novak & Pelaez, 2004). This involves having the various toys speak 
out loud to each other using conversational units (defined below). As children become older and 
develop audience control, this behavior is likely to become silent as it occurs within the skin (i.e., 
“thinking”). Farrell (2017) found self-talk to be an important piece of the bidirectional repertoire. 
A self-talk immersion procedure or learn units with puppets and other anthropomorphic toys has 
been effective in teaching self-talk to children lacking the cusp.   
Conversational Units. A conversational unit (Baker, 2014; Donley & Greer, 1993; Greer 
& Ross, 2008; Lodhi & Greer, 1989; Schmelzkopf, Greer, Singer-Dudek, & Du, 2017; Sterkin, 
2012), is defined as a social exchange “between two or more individuals in which both or all 
parties complete a three-term contingency as both speaker and listener and the reinforcer is the 
verbal behavior of another” (Greer, 2002, p. 341). Greer and Du (2015) identify the 
conversational unit as the first truly verbal operant. It is also one of three important cusps that 
encompass bidirectional responding (Farrell, 2017, Greer & Ross, 2008). Baker (2014) 
successfully induced conversational units in her participants using a social listener reinforcement 
(SLR) protocol. The research demonstrated that once conditioned reinforcement for responding 
as both a listener and a speaker was established, conversational units emerged.  
Uni- and Bidirectional Naming. The incidental acquisition of language, referred to as 
the Naming capability, is a critical junction in becoming a speaker-as-own-listener (Fiorile & 
Greer, 2007; Gilic, 2005; Greer & Longano, 2010; Greer & Speckman, 2009; Greer, et al., 2005; 
Lowe, Horne, & Hughes, 2005). A Naming Experience, as described by Greer and Ross (2008), 
occurs when an individual hears the name of a stimulus while simultaneously observing the 
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stimulus. If the word-object correspondence is a conditioned reinforcer and the individual can 
later produce the name of the object as a speaker without having been directly taught, the 
individual possesses the bidirectional Naming capability. In other words, Naming is the ability to 
learn language incidentally through observation.  
Prior to an individual acquiring the Naming capability, the listener (also known as 
“receptive”) and speaker (“expressive”) repertoires are separate. In other words, an individual 
could potentially master a skill as a listener, but not have the skill as a speaker. In this case, 
direct teaching of both the listener and speaker components would be necessary. This would not 
only be time consuming, but is far from how a typical classroom lesson is presented. Often, the 
joining of speaker and listener occurs naturally for most typically-developing children. However, 
it may not develop for children with delays, thus requiring an intervention to induce the 
capability. Various interventions including multiple exemplar instruction across listener and 
speaker, intensive tact, and auditory matching, have been successful at inducing Naming. (Choi, 
Greer, & Keohane, 2015; Fiorile & Greer, 2007; Gilic, 2005; Hotchkiss, 2019). Results from 
these experiments have yielded an understanding of different levels of Naming (Greer & 
Longano, 2010; Greer & Speckman, 2009). When the Unidirectional Naming (UniN) cusp is 
present, an individual can hear the name of a stimulus and will consequently learn the untaught 
listener response topography. When the bidirectional Naming (BiN) cusp is present, an 
individual can hear the name of a stimulus and will consequently learn the untaught listener and 
speaker response topographies. A bidirectional Naming repertoire is the result of the joining of 
the listener and speaker within the skin of the individual. A skill acquired in one capacity can 
thus be transferred to the untaught topographies. This allows for an exponential increase in rate 
of learning, as language no longer requires direct teaching and can be acquired incidentally.  
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Observational learning. The ability to learn through observing the consequences 
delivered to others is the third cusp that is a capability, and a critical skill for incidental learning 
of behaviors, academic skills, and reinforcers (Davies-Lackey, 2005; Delgado, 2005; Greer, 
Dudek, & Gatreaux, 2006; Greer & Ross, 2008). For individuals with disabilities who may be 
lacking observational learning, a peer-yoked intervention has been successful at inducing the 
skill (Davies-Lackey, 2005; Gold, 2013). Once acquired, individuals can acquire skills without 
direct contact with the contingencies.  
VBDT and Verbal Behavior Levels 
As verbal behavior developmental cusps were successfully established via the protocols, 
students’ level of independent functioning increased and various milestones in independence 
became apparent (Greer & Ross, 2008). These milestones were referred to as verbal behavior 
levels or developmental stages. The levels include prefoundational, independent listener, 
independent speaker, speaker-listener exchanges with others, bidirectional, foundational 
reader/writer, basic reader, basic writer, self-editor, and verbally mediated reader/writer (further 
descriptions of the verbal behavior levels and associated cusps are presented in Table 2). Rather 
than using age, diagnosis, or subjective levels of severity— all of which give insufficient 
information about the level of functioning of an individual-- the levels of verbal behavior allow 
for an immediate description of the repertoires possessed, the likely level of support they will 
require, and target areas for programming.  





Table 2  
A Description of Verbal Behavior Level  
Verbal Behavior Level Description of Independence/Social Involvement Cusps and Capabilities in Repertoire 
Prefoundational Lacking the listener capacity. Do not respond to 
directions from others and are unable to 
communicate their needs  
Complete dependence on others 
Individual is not a part of the social community 
 
Instructional control 
CR+ for observing voices 
CR+ for observing faces 
CR+ for observing 2D and 3D stimuli 
Capacity for sameness across the senses 
 
Independent Listener Respond appropriately to the vocal verbal behavior 
of others 
Individual becomes a part of the social community 





Basic listener literacy 
Auditory match-to-sample selection response 
Independent Speaker Effectively use vocal behavior, signs, pictures, or 
symbols to convey needs and feelings and change 
the behavior of others 
Individual is able to use others to mediate their 
environment 







Transformation of EOs across mands and tacts 
 
Speaker-Listener 
Exchanges with Others 
(often incorporated into 
bidirectional level) 
Responds to sequelics, intraverbals, impure mands, 
and impure tacts 
Reinforced by responding as both a listener and a 
speaker  
Progress in becoming a social individual 
 
Bidirectional Functions as own listener and speaker 
Learns language incidentally  








Foundational Reader and 
Writer 
Demonstrates basic identification of print, but 
cannot yet affect a reader  
CR+ for observing books 




Basic Reader  Able to obtain information from written text 
 
Textually responds to rate 
Responds to own textual responses as a listener 
Reading governs own responding 
Textual responding joins Naming 
CR+ for textually responding to print 
 
 
Basic Writer Controls the behavior of a reader through written 
text 
 
Joint stimulus control across saying and writing 
Technical writing that precisely affects the reader 
Aesthetic writing that affects the reader’s emotions 
 
 
Self-Editor Able to read own writing from the perspective of 
the eventual audience and make edits to own work 
 
Joining of the reader and writer cusps  
Verbally Mediated  Solves complex problems using verbal behavior  Textually responds to complex operations 
Technical writing to govern the complex operations of 
others 
 
Note. Table synthesized from Greer (2019), Greer and Du (2015), and Greer and Ross (2008).   
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Each of the verbal behavior developmental levels represents a milestone in independence 
and their social environment in addition to the establishment of reinforcers as the result of 
specific experiences. The levels allow for an understanding of the reinforcers that are lacking in 
an individual’s repertoire, in turn indicating the reinforcers that must be established in order to 
increase independence and integrate into the social environment. 
VBDT’s Treatment of “Social” 
As individuals progress through the verbal behavior development levels, they are able to 
further integrate into their social environment. However, the establishment of specific verbal 
operants and verbal behavior cusps does not necessarily translate into a social being. For 
instance, Skinner described the first verbal operant to emerge in infants as a “mand.” He defined 
a mand as occurring under a state of deprivation or aversion, in which an individual specifies his 
or her reinforcer. Examples include a request, demand, command, or appeal for information. A 
mand is logically reinforced with the presentation of the item or event that was requested. 
Furthermore, a mand may be emitted in many forms. For example, crying, hitting, pointing, 
grabbing, or pantomiming are all possible ways that a child might mand for a desired toy. A 
verbal operant, therefore, need not be vocal. Any form of the operant emitted by a speaker that 
functions to change the behavior of the listener is considered “verbal.”  Though a variety of 
behaviors such as vocalizations, gestures, and even facial expressions can be considered 
“verbal,” the mand is not “social,” as it is solely for the benefit of the speaker. The exchange 
does not require a response from the listener, apart from the presentation of the requested item. 
In fact, the mand could be presented to an inanimate object, such as a vending machine or phone, 
with the same effect. A mand can be considered a social contract, as it defines an agreement 
between two individuals, but does not require social behavior in the form of social contact (Greer 
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& Du, 2015).  
Once children begin to emit tacts, the beginnings of social behavior are occurring (Greer 
& Ross, 2008). Skinner describes a “tact” as a word or phrase that has point-to-point 
correspondence with an item, event, or property that is in the immediate environment. For 
example, saying “it’s a nice day,” pointing or gesturing outside, and pantomiming are all ways to 
convey a message about the weather to a listener. In contrast to a mand, Skinner hypothesized 
that a tact is reinforced with generalized reinforcement and occurs under conditions of social 
deprivation for the purpose of receiving a social consequence. Though the speaker of the tact has 
the potential to be a truly social being, proponents of the Verbal Behavior Developmental Theory 
(VBDT) argue that a tact alone is not truly social behavior (Greer & Du, 2015; Greer & Ross, 
2008). An individual who is reinforced as a speaker may not necessarily respond as a listener to 
the bids of others. In this case, the speaker may have conditioned reinforcement for speaking, but 
lack conditioned reinforcement for listening (Baker, 2014; Sterkin, 2011). As with the mand, the 
speaker is emitting the behavior for his or her own benefit and is therefore not considered truly 
verbal (Greer & Ross, 2008). The VBDT maintains that an individual becomes truly verbal when 
they can successfully function as both a listener and a speaker. To account for this, Greer and 
Ross (2008) extended Skinner’s (1957) verbal operants to include the “sequelic,” a one-way 
speaker-listener exchange, and the “conversational unit,” an exchange in which both participants 
complete a three-term-contingency as both listener and speaker. The conversational unit is 
viewed as social because it requires an individual to have conditioned reinforcement both as a 
listener and a speaker. An individual, therefore, becomes truly social when they can successfully 
function in both roles.  
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Joint Attention in the VBDT 
The idea of “social” behavior can also be applied to the research on joint attention in 
autism. Recall the research conducted by Stone (1997) and Wetherby, Cain, Yonclas, and 
Walker (1988) showing that children with autism infrequently initiate bids for joint attention, 
frequently only doing so as requests. These bids for joint attention can be equated with the 
emission of a mand (Greer & Ross, 2008). They are emitted for the sole benefit of the speaker, 
and should not be considered social. Rather than resulting in a social consequence, they are 
emitted for negative reinforcement in the form of the elimination of the state of deprivation or 
aversion. Only when joint attention is emitted in order to share in an experience, is the behavior 
social. As many children with autism do not engage in joint attention for social reasons, the 
VBDT would argue that these children lack the prerequisites to be social beings.  
Furthermore, individuals who respond to joint attention are emitting what is referred to as 
a listener response in the VBDT. Though they have partially entered the social environment by 
responding to others, they are not fully incorporated into the social world. These individuals can 
be equated with the listener level of verbal behavior described previously (Greer & Ross, 2008). 
Conversely, speaker behavior, such as tacts, is similar to initiation of joint attention (recall that 
tacts can also be gestures to show or indicate something). Individuals who initiate bids for joint 
attention likely have adult attention, the natural consequence of a bid, as a reinforcer. Thus, 
individuals who initiate bids for joint attention can be compared to the speaker or speaker-
listener exchange levels of verbal behavior, and are able to participate in social interactions in 
some way.  
 The VBDT does not currently include joint attention as a verbal behavior cusp, and it is 
not yet known whether it is a cusp or a behavior indicative of other cusps. However, the 
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treatment of joint attention would be similar to any missing prerequisite (Greer, 2002). As 
theorized by Dube, et al. (2004), a lack of joint attention may be due to a missed experience, or 
the lack of development of a necessary conditioned reinforcer. Monlux, Pelaez, and Holth (2019) 
also highlight the need for a procedure to condition social consequences in order to establish 
joint attention. Per Greer and Du’s (2015) theory, joint attention could be established by 
identifying the stimulus control for RJA and IJA, teaching the necessary experiences, and thus 
conditioning the relevant reinforcers. As other teaching methods have not been successful at 
generalizing and maintaining joint attention behaviors (Jones & Carr, 2004), a VBDT approach 
to inducing joint attention is necessary.  
Rationale for Experiment I  
A review of the research emphasizes the importance of establishing joint attention skills 
as the precursor to language and academic advancement. Though the literature is replete with 
attempts at teaching joint attention skills, the natural reinforcers for the behavior have not been 
successfully taught and joint attention is not generalized, maintained, or taught to lower-
functioning children (Jones & Carr, 2004). Rather than teaching, it is therefore critical to induce 
joint attention by conditioning the relevant reinforcers. Finding predictive variables, and later the 
controlling variables, is a necessary step to teach these behaviors effectively.  
Though it has been hypothesized that adult attention functions as the reinforcer for an 
episode of joint attention (Dube et al., 2004), the actual cause of deficits in joint attention have 
not been identified. It may be that a lack of conditioned reinforcement for attention results in 
decreased engagement in joint attention. Alternatively, an inability to engage in joint attention 
behaviors may prevent the pairing of adult attention with other primary reinforcers, resulting in a 
failure to condition adult attention as a reinforcer. If this is the case, joint attention may be an 
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innate response that fails to develop in some children. It is also possible that another cusp or 
capability, such as conditioned reinforcement for adult faces and voices (Maffei, et al., 2014) is a 
prerequisite to the establishment of joint attention. It is clear that there is a need for more 
research to identify the cause(s) of joint attentional deficits.  
As one of the most comprehensive theoretical and empirical developmental trajectories, 
the Verbal Behavior Developmental Theory provides a hierarchy of learned reinforcers or cusps 
(Greer & Du, 2014, Greer & Ross, 2008). Identifying a relation between joint attention and the 
verbal behavior cusps and capabilities may suggest prerequisite cusps as well as the controlling 
variables for joint attention. I will therefore use statistical analyses to investigate the relation 
between joint attention and the relevant verbal behavior cusps and capabilities. Specifically, my 
research questions are: 1) will there be a correlation between joint attention and conditioned 
reinforcement for adult faces, conditioned reinforcement for adult voices, generalized matching, 
generalized imitation, listener literacy, mands, tacts, praise and a conditioned reinforcer, say-do 
correspondence, self-talk during fantasy play, conversational units, unidirectional Naming, 
bidirectional Naming, or observational learning as a listener or speaker? And 2) will any cusp or 






CHAPTER II EXPERIMENT I  
Purpose  
The purpose of the study was to determine the possible relation between joint attention 
and the participants’ verbal behavior cusps in repertoire. The scores of several measures of 
verbal behavior were collected and compared. 
Method 
Participants 
 Thirty-eight participants were originally selected for the study. One participant left the 
school mid-year and was dropped from the study due to being unable to complete all necessary 
probe sessions. A total of 37 participants completed the study. The participants ranged in age 
from 3 to 5 years (36 to 64 months with a mean of 50.35 months). Twenty-seven of the 
participants were male and ten were female. Participants ranged in verbal behavior level from 
preverbal foundational to bidirectional. Thirty-one participants had individualized education 
plans (IEPs) and six participants were typically developing. All participants attended a full or 
half-day preschool program five days per week. Criterion for participation in the study was the 




Table 3  
Participant Descriptions for Experiment I 
Participant Gender Age in 
months 
IEP Educational Diagnosis Medical Diagnosis Level of Verbal 
Behavior 
1.  M 56 Y Preschooler with DD  Bidirectional 
2.  M 40 N N/A  Bidirectional 
3.  M 48 Y Preschooler with DD Autism Listener/Speaker 
4.  M 62 Y Preschooler with DD  Social exchanges 
5.  F 41 N N/A  Social exchanges 
6.  M 47 Y Preschooler with DD  Prefoundational 
7.  F 58 Y Preschooler with DD  Listener/Speaker 
8.  M 41 Y Preschooler with DD  Listener/Speaker 
9.  M 41 Y Preschooler with DD  Listener/Speaker 
10.  M 39 N N/A  Listener/Speaker 
11.  M 41 Y Preschooler with DD  Listener/Speaker 
12.  F 64 Y Preschooler with DD  Prefoundational 
13.  M 62 Y Preschooler with DD  Listener 
14.  F 55 N Preschooler with DD  Listener 
15.  M 62 Y Preschooler with DD  Listener 
16.  M 48 Y Preschooler with DD Autism Listener/Speaker 
17.  M 39 Y Preschooler with DD Autism Listener/Speaker 
18.  M 48 Y Preschooler with DD  Prefoundational 
19.  M 52 Y Preschooler with DD  Prefoundational 
20.  F 63 Y Preschooler with DD  Listener/Speaker 
21.  M 57 Y Preschooler with DD  Listener/Speaker 
22.  M 53 Y Preschooler with DD Autism Prefoundational 
23.  F 55 Y Preschooler with DD  Prefoundational 
24.  M 51 Y Preschooler with DD  Listener/Speaker 
25.  M 61 Y Preschooler with DD  Listener 
26.  F 40 Y Preschooler with DD  Listener 
27.  M 49 Y Preschooler with DD  Listener/Speaker 
28.  M 63 Y Preschooler with DD  Listener/Speaker 
29.  M 47 Y Preschooler with DD  Social exchanges 
30.  M 47 Y Preschooler with DD  Listener/Speaker 
31.  M 60 Y Preschooler with DD  Listener/Speaker 
32.  M 52 Y Preschooler with DD  Listener/Speaker 
33.  F 44 Y Preschooler with DD  Prefoundational 
34.  M 37 N N/A  Bidirectional 
35.  F 39 N N/A  Listener/Speaker 
36.  M 36 N N/A  Bidirectional 
37.  F 51 Y Preschooler with DD  Listener/Speaker 
 
Setting 
All participants were selected from classrooms in a single preschool. Classrooms ranged 
in student-to-teacher ratio based on need as specified by the students’ IEPs and verbal behavior 
developmental level. Classrooms were either self-contained or integrated. All classrooms had 
one classroom teacher, two teaching assistants, and had six, eight, twelve, or sixteen students. 
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The school was a publicly funded, private establishment located in the suburb of a metropolitan 
city that served children with and without disabilities from the ages of 18 months to 5 years old. 
The school implemented the Comprehensive Application of Behavior Analysis to Schooling 
(CABAS®) educational model, which utilizes empirically supported methods of pedagogy 
(Singer-Dudek, Speckman, & Nuzzolo, 2010). All components of instruction, including 
individual rates of learning and cumulative objectives achieved, are measured and displayed. All 
participants were accustomed to data collection and implementation of probe sessions prior to 
the implementation of the study.  
Measures  
 Prior to conducting probe sessions, data were collected on each participant’s gender, age 
in months, IEP status, educational diagnosis, medical diagnosis, and level of verbal behavior. 
Measures collected during probe sessions described below include mand joint attention (MJA), 
responding to joint attention (RJA), initiation of joint attention (IJA), adult faces as a conditioned 
reinforcer, adult voices as a conditioned reinforcer, generalized matching, generalized imitation, 
independent mands, independent tacts, praise as a conditioned reinforcer, say-do correspondence, 
self-talk during fantasy play, conversational units, unidirectional Naming, bidirectional Naming, 
and observational learning as a listener and speaker.  
 In any cases, if a participant was unable to complete a probe due to lacking the necessary 
behavior in their repertoire, they were not assigned a score. For example, participants who did 
not demonstrate speaker behavior for observational learning or bidirectional Naming probe 
sessions were given no score, rather than a zero.  




 The following probe sessions were conducted with each participant. Probe sessions were 
conducted in no particular order unless otherwise specified. All sessions were run with every 
participant unless a necessary repertoire was completely lacking (e.g., bidirectional Naming was 
not assessed for participants lacking speaker behavior). Probe sessions were completed for each 
participant over the course of five days. The entire experiment required several months to 
complete.  
Responding to Joint Attention (RJA). Materials included various toys and books that 
were novel and would likely be interesting to the participant. Materials therefore varied across 
sessions. Probe sessions were conducted in a one-to-one setting in a small therapy room (see 
Figure 2). The area was decorated with various posters and artwork on the walls and was 
otherwise empty except for a child-sized rectangular table and two chairs. The table was placed 
in a corner against two walls. The participant’s chair was placed against the wall facing the short 
side of the table where his or her back would be to the target items. The experimenter’s chair was 
placed on the adjacent long side of the table facing the wall. Prior to the session, the 
experimenter set up the area by laying out various items in different locations such as stuck to 
the wall, in corners, under the table, on the table, under the participant’s chair, and behind the 






Probe sessions were conducted by an adult who was familiar to the participant and had 
been previously habituated. At the start of the session, the participant was instructed to sit at the 
table and was not permitted to leave the table or interact with any of the target items until an 
antecedent had been given. Between antecedents the experimenter interacted with the participant 
by talking, singing, or delivering mastered directions in a typical manner. Data were collected 
based on the participants’ responses to a variety of antecedents in which the participant was 
given the opportunity to respond to another’s bid for joint attention (See Table 4). A total of 
three opportunities for each antecedent were presented, with 12 total opportunities across all 
 
Figure 2. The setting used for JA as a mand, RJA, and IJA probe sessions. 
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antecedents. Antecedents were presented in random order and interspersed with IJA antecedents 
so as not to satiate the participant on the activity. Prior to delivering an antecedent, the 
experimenter obtained the participant’s attention by initiating conversation, delivering a vocal 
direction, or moving into the participant’s field of vision.  Vocal antecedents were varied to 
mirror natural interactions. For example, the experimenter might say “That’s so cool!” or “Billy, 
what is that doing there?!” paired with a confused or amused expression. Gaze shifts and 
gestures were presented as they might be during a typical interaction, without exaggeration. A 
correct response was defined as the participant emitting dyadic or triadic shift in gaze between 
the object and individual within 5 s of the presentation of the antecedent. Specifically, a response 
was marked as correct if the participant looked from the object to the experimenter, from the 
experimenter to the object and back to the experimenter, or from the object to the experimenter 
and back to the object. Correct responses were often coupled with the participant tacting the 
object, retrieving the object, and/or showing the object to the experimenter. An incorrect 
response was defined as the participant not orienting to the object within 5 s of the antecedent 
following the experimenter’s bid, or orienting to the object without looking back to the 
experimenter within 5 s. Incorrect responses often included the participant emitting avoidant 
behaviors in response to the antecedent or retrieving the object and interacting with the item 
alone. No consequences were provided for correct or incorrect responses. If the participant 
tacted, gestured, showed, or asked a wh- question in relation to the antecedent, the experimenter 
responded appropriately in a neutral manner. A plus (+) was recorded on the data sheet if the 
participant correctly responded to the experimenter’s bid for joint attention, whereas a minus (-) 
was recorded for an incorrect response. If the participant did not orient to the antecedent, a circle 
(O) was placed around the minus. The percent of correct responses was calculated by dividing 
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the number of correct responses by the total number of opportunities. The percent of missed 
opportunities was also calculated by dividing the number of missed opportunities by the total 
number of opportunities. 
 
Table 4  
Antecedents Presented During RJA Probe Sessions  
 Antecedent  
1.  Experimenter presents vocal antecedent and gesture to object of interest  
2.  Experimenter presents vocal antecedent and gaze shift to object of interest 
3.  Experimenter presents gesture to object of interest 
4.  Experimenter presents gaze shift to object of interest 
 
 Initiation of Joint Attention (IJA). Initiation of joint attention was defined as gesturing 
towards an object or event or shifting their gaze towards an object or event, accompanied by 
dyadic or triadic shift in gaze between the object/event and individual, with or without 
vocalization, for a social function. Showing, gesturing, or shifts in eye gaze as a mand or 
referencing were excluded.  
 Materials for IJA probe sessions included a remote-controlled toy car with wireless 
remote, a pop-up book, a toy with keys and locked compartments with small manipulatives, a 
container of blocks, a small wooden box with manipulatives, a wind-up toy, various known and 
unknown 3D objects, balloons, and a jack-in-the box. All materials were placed inside of a large 
cardboard box and kept under the table next to the experimenter on the side opposite from the 
participant. The participant was not able to see or access anything inside of the box until an 
antecedent had been presented. 
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 The setting was as described during RJA probe sessions. IJA antecedents were run 
simultaneously and interspersed with RJA and JA as a mand antecedents. Data were collected 
based on the participants’ responses to a variety of antecedents in which contrived events 
occurred, giving the participant an opportunity to initiate a bid for joint attention. Each of the 
antecedents was presented once and in random order, with 10 total opportunities. See Table 5 for 
a description of the presentation of each antecedent.  
A correct response was defined as the participant emitting dyadic or triadic shift in gaze 
between the object and individual within 5 s of the participant observing and interacting with the 
toy following the antecedent. Specifically, a response was marked as correct if the participant 
looked from the object to the experimenter, from the experimenter to the object and back to the 
experimenter, or from the object to the experimenter and back to the object. Correct responses 
were often coupled with the participant tacting the object, retrieving the object, showing the 
object to the experimenter, and/or making an exaggerated facial expression in reference to the 
object or event. An incorrect response was defined as the participant not orienting to the object 
or orienting to the object without looking back to the experimenter within 5 s. Incorrect 
responses often included the participant emitting avoidant behaviors in response to the 
antecedent or retrieving the object and interacting with the item alone. No consequences were 
provided for correct or incorrect responses. If the participant tacted, gestured, showed, or asked a 
wh- question in relation to the antecedent, the experimenter responded appropriately in a neutral 
manner. A plus (+) was recorded on the data sheet if the participant correctly responded to the 
experimenter’s bid for joint attention, whereas a minus (-) was recorded for an incorrect 
response. If the participant did not orient to the antecedent, a circle (O) was placed around the 
minus. The percent of correct responses was calculated by dividing the number of correct 
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responses by the total number of opportunities. The percent of missed opportunities was also 
calculated by dividing the number of missed opportunities by the total number of opportunities. 
 
Table 5  
Antecedents Presented During IJA Probe Sessions  
 Antecedent  Description of Antecedent  
1.  Remote controlled toy  A remote-controlled car was turned on and placed on 
the floor behind the participant before the session. 
While hiding the remote, the experimenter activated 
the toy car by driving it around the area near the 
participant.   
2.  Pop-up book The participant was presented with a closed pop-up 
book and encouraged to open the pages.   
3.  Locked compartment The participant was presented with a toy that 
included various locked compartments and keys. 
Small toys and manipulatives were placed inside the 
locked compartments to be found by the participant. 
Help unlocking the compartments was provided if 
necessary.  
4.  Dropped container  The experimenter dropped a container of blocks, 
spilling them onto the floor.  
5.  Opens box  The experimenter presented a small wooden box with 
sliding lid in which small manipulatives have been 
hidden inside. If necessary the experimenter directed 
or aided the participant in seeing what was inside.  
6.  Wind-up toy  The experimenter presented a wind-up toy and 
activated it on the table in front of the participant.  
7.  Have student point to/find 
unknown item 
Three unknown 3D objects were placed in front of 
the student. The experimenter then said “give me the 
foofa,” while holding out her hand. 
8.  Knock block tower over  The experimenter said, “let’s build a tower!” and 
began stacking blocks on top of one another with the 
participant’s cooperation. After approximately 30 s. 
the experimenter pushed the tower over while 
making an elated sound effect. 
9.  Blow a balloon and let it go  The began to inflate a balloon, but let go of the 
balloon midway in order for it to fly away. 
10.  Activate a jack-in-the-box The experimenter presented a jack-in-the-box toy to 
the participant and demonstrated how to crank the 
handle if necessary. The participant was allowed to 
interact (or guided through) turning the handle until 





Mand Joint Attention. Materials included a glass mason jar with a tightly fitted lid and 
the participants’ preferred edible or prosthetic reinforcer that fit inside the jar. The setting was as 
described during RJA and IJA probe sessions. Mand antecedents were run simultaneously and 
interspersed with RJA and IJA antecedents.  
Data were collected based on the participants’ responses while initiating a mand. To 
occasion a mand opportunity, the experimenter placed the participant’s preferred reinforcer 
inside of the mason jar, tightened the lid so that the participant would be unable to open it 
themselves, and kept it on the table beside the participant. The experimenter either waited for the 
participant to independently obtain the reinforcer, or brought the participant’s attention to the jar 
by showing or handing the jar to the participant. The experimenter allowed the participants to 
attempt to open the jar themselves while waiting for a mand opportunity. Any mand form was 
considered a mand opportunity, including “open,” “help,” the name of the item, a gestural mand 
such as pointing, handing the jar to the experimenter, and moving the experimenter’s hand onto 
the jar. If the participant did not emit a mand, the experimenter held out their hand as a helping 
gesture and waited for the participant to pass the jar. The antecedent was presented for a total of 
five opportunities.  
A correct response was defined as the participant emitting dyadic or triadic shift in gaze 
between the jar and experimenter simultaneously with the presentation of the mand opportunity. 
Specifically, a response was marked as correct if the participant looked from the jar to the 
experimenter, from the experimenter to the jar and back to the experimenter, or from the jar to 
the experimenter and back to the jar. An incorrect response was defined as the participant not 
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coordinating eye contact between the experimenter and the jar simultaneous with the mand for 
the item. Regardless of the participant’s response, all mand opportunities were consequated with 
the experimenter opening the jar and presenting the desired item.  
Conditioned Reinforcement for Observing Adult Faces (CRF). Data for conditioned 
reinforcement for adult faces were collected based on participants’ responses to a variety of 
antecedents requiring attention to a speaker’s face. Antecedents were adapted from the Early 
Learner Curriculum and Achievement Record (ELCAR): A CABAS® Developmental Inventory 
(Greer, et al., 2018). See Table 6 for a description of the antecedents presented. Probe sessions 
were conducted in non-instructional settings during small or whole-group quiet activities in 
which the participant was not likely to be overly engaged. For example, probe sessions were run 
during free play, quiet reading, or meal times, rather than during a movie or when the participant 
was interacting with an iPad. Appropriate session times were adjusted based on individual 
participant characteristics. Familiar, varied adults presented the antecedents across different 
times of day and locations. One opportunity for each antecedent was presented daily for five 
consecutive days, totaling five opportunities per antecedent, with 15 total opportunities across all 
antecedents. A correct response was defined as the participant orienting towards the speaker’s 
face for a minimum of 1 s within 5 s of the presentation of the antecedent. An incorrect response 
was defined as the participant emitting no response, emitting an avoidance response such as 
looking away, looking in the speaker’s direction without looking at his or her face, looking for 
less than 1 s., or looking at the speaker after more than 5 s. had elapsed following the antecedent. 
No consequences were provided for correct or incorrect responses. A plus (+) was recorded on 
the data sheet if the participant oriented to the antecedent, whereas a minus (-) was recorded for a 
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missed opportunity. The percent of correct responses was calculated by dividing the number of 
correct responses by the total number of opportunities.  
 
Table 6  
Antecedents Presented During CR+ for Adult Faces Probe Sessions  
 Antecedent  
1.  Looks at speaker’s face when greeted with name  
2.  Looks at speaker’s face when given an approval  
3.  Looks at adult’s face when adult comes to eye level within 2 feet 
 
Conditioned Reinforcement for Observing Adult Voices (CRV). Data for conditioned 
reinforcement for adult voices were collected based on participants’ responses to a variety of 
antecedents that required attention to the speaker’s voice. Antecedents were adapted from the 
Early Learner Curriculum and Achievement Record (ELCAR): A CABAS® Developmental 
Inventory (Greer, et al., 2018). Probe sessions were run in the setting described during CRF 
probe sessions. Familiar, varied adults presented the antecedents across different times of day 
and locations. See Table 7 for a description of the antecedents presented. One opportunity for 
each antecedent was presented daily for five consecutive days, totaling five opportunities per 
antecedent, with 15 total opportunities across all antecedents. A correct response was defined as 
the participant orienting towards the speaker or otherwise reacting to the antecedent within 5 s. 
of the presentation of the antecedent. For example, the participant following the direction 
without looking towards the speaker, and saying thank you or otherwise responding to praise 
were considered correct responses. An incorrect response was defined as the participant emitting 
no response, emitting an avoidance response such as looking away, or looking at the speaker 
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after more than 5 s. had elapsed following the antecedent. No consequences were provided for 
correct or incorrect responses. A plus (+) was recorded on the data sheet if the participant 
oriented to the antecedent, whereas a minus (-) was recorded for a missed opportunity. The 
percent of correct responses was calculated by dividing the number of correct responses by the 
total number of opportunities.  
 
Table 7  
Antecedents Presented During CR+ for Adult Voices Probe Sessions 
 Antecedent  
1. Orients toward speaker when name is called and given a direction  
2. Orients towards speaker when name is called and approval given  
3. Orients towards person entering room and speaking 
 
Generalized Imitation (GI). Probe sessions for generalized imitation were conducted in 
a one-to-one setting in a quiet, secluded office, classroom, or hallway. During probe sessions, the 
experimenter sat across from and facing the participant at eye level in child-sized chairs.  
Probe sessions for the presence of generalized imitation consisted of a set of 26 novel 
actions formulated by Du and Greer (2014) (See Table 8). Once the participant’s attention was 
directed towards the experimenter, the experimenter presented the antecedent “do this,” while 
demonstrating the action. For example, the experimenter would say, “do this,” while touching 
her right hand to her right knee, but without saying “touch your knee.” The experimenter did not 
label or describe the action as she demonstrated. Actions were presented in the order on the list. 
Each antecedent was presented only once. Mirrored and non-mirrored responses with point-to-
point correspondence were counted as correct. Self-correction was permitted. Responses lacking 
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point-to-point correspondence with the experimenter’s model or no response were considered 
incorrect. No consequences were provided during the probe session. A plus (+) was recorded on 
the data sheet if the participant emitted a correct response, whereas a minus (-) was recorded for 
an incorrect response. The percent of correct responses was calculated by dividing the number of 




Table 8  
Actions for Generalized Imitation Probe Sessions  
Number Target Response Response Description  
1.  Right hand cross to shoulder Right hand touching left shoulder 
 
2.  Right hand same shoulder Right hand touching right shoulder 
 
3.  Left hand cross to shoulder Left hand touching right shoulder 
 
4.  Left hand same shoulder  Left hand touching left shoulder 
 
5.  Both hands same shoulders Right hand touching right shoulder, left hand touching left shoulder 
  
6.  Both hands cross shoulders  Right hand touching left shoulder, left hand touching right shoulder  
 
7.  Right hand cross to elbow Right hand touching left elbow 
 
8.  Left hand cross to elbow Left hand touching right elbow  
 
9.  Right hand cross to wrist Right hand touching left wrist  
 
10.  Left hand cross to wrist  Left hand touching right wrist  
 
11.  Palms up bowl Pinky-fingers together, palms up, hands cupped 
 
12.  Arms crossed in front Both arms straight, crossed in front of body 
 
13.  Right hand cross to knee Right hand touching left knee 
 
14.  Right hand same knee Right hand touching right knee 
 
15.  Left hand cross to knee Left hand touching right knee 
 
16.  Left hand same knee Left hand touching left knee 
 
17.  Right hand cross to ankle Right hand touching left ankle 
 
18.  Right hand same ankle Right hand touching right ankle 
 
19.  Left hand cross to ankle Left hand touching right ankle 
 
20.  Left hand same ankle Left hand touching left ankle 
  
21.  Right hand cross to ear Right hand touching left ear 
 
22.  Right hand same ear Right hand touching right ear 
  
23.  Left hand cross to ear Left hand touching right ear 
  
24.  Left hand same ear Left hand touching left ear 
 
25.  Both hands same ears Right hand touching right ear, left hand touching left ear 
 
26.  Both hands cross ears  Right hand touching left ear, left hand touching right ear 
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Listener Literacy (LL). Probe sessions for listener literacy were conducted in a one-to-
one setting in a quiet, secluded office, classroom, or hallway. During probe sessions, the 
experimenter and participant sat across from each other in chairs.  
Probe sessions consisted of a set of 20 vocal directions (See Table 9). Once the 
participant’s attention was directed towards the experimenter, the experimenter vocally presented 
the antecedent. The experimenter did not demonstrate the action or use a visual cue. For 
example, the experimenter would say, “stomp your feet,” while being careful to sit still and not 
gaze in the direction of the participant’s feet or gesture towards their feet. Actions were 
presented in the order on the list. Each antecedent was presented only once. Responses lacking 
correspondence with the direction and failure to respond within 5 s of the antecedent were 
considered incorrect. No consequences were provided during the probe session. A plus (+) was 
recorded on the data sheet if the participant emitted a correct response, whereas a minus (-) was 
recorded for an incorrect response. The percent of correct responses was calculated by dividing 




Table 9  
Antecedents Presented for Listener Literacy Probe Sessions 
Antecedent 
1. Clap your hands  
2. Roll your arms    
3. Raise your hand 
4. Dance 
5. Touch your head 
6. Jump 
7. Blow a kiss 
8. Arms up 
9. Touch your nose 
10. Tap the table 
11. Wave 
12. Stand up 
13. Turn around 
14. Sit down 
15. Stomp your feet 
16. Touch your belly 
17. Get a book 
18. Come here 
19. Get your backpack 
20. Go to the toy area 
 
Conditioned Reinforcement for 2D and 3D Stimuli. Materials included five non-
identical pairs of three-dimensional objects (total of ten), 10 three-dimensional objects with 
matching pictures, five non-identical pairs of pictures (total of ten), and non-target exemplars 
two and three-dimensional objects (see Table 10). Three-dimensional objects were toys such as 
rubber ducks, bouncy balls, or blocks, and other miscellaneous objects such as spools of thread, 
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outlet plugs, or a beaded necklace. All objects were small enough to fit into the participant’s 
hand, but not small enough to require a pincer grip to remove from the table. Non-identical three-
dimensional objects were of different color, size, and/or material. For instance, two cupcakes 
might be presented, with one made of plastic and another, slightly larger, made of foam. Picture 
cards were 3” x 4” two-dimensional stimuli of clipart that had been printed, cut, and laminated. 
Non-identical pictures were made of multiple clipart exemplars of the target stimulus. Pictures of 
the three-dimensional objects were taken with a camera, printed, cut, and laminated.  
 Sessions were conducted at a child-sized table in a quiet, secluded office, classroom, or 
hallway with the participant sitting next to the experimenter. The experimenter then presented 
five trials each of matching three-dimensional to three-dimensional stimuli, three-dimensional to 
two-dimensional stimuli, two- dimensional to three- dimensional stimuli, and two-dimensional to 
two-dimensional stimuli, totaling twenty trials. Each of the five trials was run consecutively, but 
in no particular order across domains. For all trials, the experimenter presented the participant 
with a field of three stimuli on the table, with one positive exemplar and two negative exemplars. 
Stimuli were placed directly in front of the participant, in varying locations, within arms reach. 
In each trial, the experimenter presented the target stimulus to the participant with the vocal 
antecedent of “match (object) to (object).” For example, if the target stimulus was a picture of ice 
cream, the experimenter would say, “match ice cream to ice cream.” A correct response was 
defined as the participant matching the target stimulus to its match by placing the stimulus on top 
or next to the matching stimulus or picking up the matching stimulus within 5 s of the 
presentation of the antecedent. An incorrect response was defined as the participant not matching 
the object, picking up a non-matching stimulus, or not responding within 5 seconds of the 
presentation of the antecedent. All trials were unconsequated. The percent of correct responses 
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was calculated by dividing the number of correct responses by the total number of opportunities 





Table 10  
Stimuli for Matching Probe Sessions 
 





















   

































































Mand Repertoire. The participant’s mand repertoire was assessed using a checklist 
adapted from the Early Learner Curriculum and Achievement Record (ELCAR): A CABAS® 
Developmental Inventory (Greer, et al., 2018). See Table 11 for the list of mand forms assessed.  
The presence or absence of each mand type was determined by classroom observation. For each 
mand form, a response was considered correct if three opportunities to emit the mand under 
natural reinforcement contingencies were captured within a five-day period. The percent of 
correct responses was calculated by dividing the number of correct mand forms responses out of 
the total number.     
 
Table 11  
Mand Forms Used to Assess Mand Repertoires 
 Mand Forms 
1.  Intraverbal (with vocal or visual antecedent)  
2.  Emits coordinated eye contact when emitting a mand 
3.  Food or drink  
4.  Vestibular, proprioceptive, or tactile stimuli (e.g., swing, tickle, hug, bounce) 
5.  Activity  
6.  Help or assistance 
7.  Termination or removal of stimuli 
8.  Social interaction 
9.  Shared experience  
10.  Turn or opportunity 
11.  Yes/no (e.g., “do you want __?”) 
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Tact Repertoire. The participant’s tact repertoire was assessed using a checklist adapted 
from the Early Learner Curriculum and Achievement Record (ELCAR): A CABAS® 
Developmental Inventory (Greer, et al., 2018). See Table 12 for the list of tact forms assessed.  
The presence or absence of each tact form was determined by classroom observation. For each 
tact form, a response was considered correct if three opportunities to emit the tact under natural 
reinforcement contingencies were captured within a 5-day period. The percent of correct 
responses was calculated by dividing the number of correct tact form responses out of the total 
number.     
 
Table 12  
Tact Forms used to Assess Tact Repertoires 
 Tact Forms 
1.  Intraverbal (with vocal antecedent) 
2.  Physical stimuli (excluding people)  
3.  People 
4.  Yes/ no (e.g., “is this a __?”) 
5.  Actions of self or others  
6.  Physical or emotional state 
7.  Likes and dislikes 
8.  Exclamations 
9.  Oddities, absurdities, or something missing  
10.  Introductions 
11.  Own or other’s possessions  
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Conditioned Reinforcement for Adult Praise. Individuals who are reinforced by adult 
attention will engage in performance behaviors and acquire new learning operants when 
reinforced with praise alone, rather than prosthetic or other generalized reinforcers (Greer, 
Singer-Dudek, Longano, & Zrinzo, 2008; Greer & Ross, 2008). Scores for conditioned 
reinforcement for adult praise were based on the participants’ type and frequency of 
reinforcement delivered during daily instructional sessions. Participants who exhibited learning 
during instructional sessions of a minimum of 10 min with praise alone, were scored as having 
conditioned reinforcement for adult praise. Participants who required edible or prosthetic 
reinforcers intermittently during a 10 min instructional session in order for learning to occur, 
were scored as not having conditioned reinforcement for adult praise.  
Say-do Correspondence. Materials included five preferred toys or activities and 
corresponding pictures of each (e.g., blocks, playdoh, animal figurines, a dollhouse, etc.), if 
necessary. Sessions were conducted with the experimenter and participant in a therapy room with 
the five toys present in a small toy area. Prior to a scheduled play session, the experimenter 
allowed the participant to view the available toys and asked the participant what they were going 
to play with. Participants who lacked the necessary verbal behavior to vocally respond were 
given the opportunity to respond by selecting the corresponding picture from a field of five. The 
experimenter then allowed the participant to go to the toy area to play freely. No consequences 
were provided. A total of five opportunities for say-do correspondence were presented for five 
consecutive days. Data were collected on whether the participant demonstrated correspondence 
between what they said they would play with and what they selected once in the toy area. A 
correct response was defined as the participant immediately selecting out the toy that they had 
previously identified as wanting to play with, and interacting for a minimum of 10 s. An 
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incorrect response was defined as the participant not responding appropriately to the 
experimenter’s question, selecting out a different toy than what they had identified, or not 
selecting out a toy once in the toy area. The percent of correct responses was calculated by 
dividing the number of correct responses by the total number of opportunities.  
Self-talk During Fantasy Play. Materials for probe sessions included a variety of 
anthropomorphic toys such as puppets, dolls, and animals, and a video recording device. 
Sessions were conducted with the participant alone in a familiar toy area of a classroom with the 
experimenter safely watching from a distance. During sessions the experimenter did not interact 
with the participant unless a safety concern arose. The participant was instructed to play on their 
own and was observed for any instances of gestural or vocal conversational units in self-talk 
while playing. Sessions were recorded and later transcribed from the video. A single session was 
conducted for a period of 5 minutes. A conversational unit was defined as the participant 
roleplaying speaker and listener exchanges during play. For example, a conversational unit 
emitted by a participant was: Shark toy: “I’m a shark.” Dog toy: “Ahh! I’m scared of you!” 
Shark toy: “I’m gonna eat you!” Dog toy: “No! Don’t do that, shark!” A participant was scored 
as having conversational units for self-talk in repertoire if they emitted 2 or more conversational 
units during the probe session. 
Conversational Units (CUs). Sessions were conducted in a one-to-one setting with the 
experimenter and participant interacting with a game or activity that was preferred by the 
participant. The experimenter did not initiate social exchanges, but responded accordingly to 
participant-initiated vocal or gestural operants. A single session was conducted for 5 min in 
which the number of conversational units was recorded. A conversational unit was defined as the 
participant functioning as both a speaker and listener within a social exchange on a topic. For 
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example, a conversational unit emitted by one participant was: Participant: “Wanna make 
something?” Experimenter: “Sure, what should we make?” Participant: “A car!” Experimenter: 
“Ok, let’s do it.” A participant was scored as having conversational units in repertoire if they 
emitted 2 or more conversational units during the probe session. 
Unidirectional Naming (UniN). Materials for probe sessions included a laptop 
computer, pre-made PowerPoint slides with pictures of cartoon characters, and the participants’ 
preferred edible or tangible reinforcer when necessary. See Table 13 for a list of characters used 
during probe sessions.   
Sessions were conducted in a one-to-one setting at a child-sized table in a quiet, secluded 
office, classroom, or hallway with the participant sitting side-by-side with the experimenter and 
facing the table. An unknown set of five non-contrived cartoon picture stimuli with 4 different 
exemplars was used. Character names were one and two syllables in length and did not repeat the 
first or last sounds with other characters in the set. The Naming Experience was conducted using 
the “hear-say” procedure (Cahill & Greer, 2014, Longano & Greer, 2015), due to several 
participants lacking the repertoire for matching.  Sessions began with the experimenter 
explaining to the participant that they were going to show them some “friends.” Twenty slides 
with a single stimulus per page were presented to the participant. The order of the slides was 
randomized with each of the five characters appearing four times. As each slide was presented, 
the experimenter presented a Naming Experience by ensuring the participant’s attention was 
drawn to the screen, saying the character’s name, and pausing for 3 s before moving to the next 
slide.  
Following the Naming Experience, the participant resumed normal instruction for two 
hours. After the two hours had elapsed, the untaught pointing response was then assessed. Ten 
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slides with three stimuli per page were created. No slide contained more than one of each 
stimulus and all stimuli were represented equally across the various slides. Images were placed 
in random locations on the slides so that no image was always in the same position across slides. 
The antecedent of “find/point to/show me (name)” was presented four times for each of the five 
characters, totaling 20 trials. Responses were unconsequated. A correct response was defined as 
the participant pointing to the correct character within 5 seconds of the delivery of the 
antecedent. An incorrect response was defined as the participant pointing to an incorrect 
character, pointing somewhere other than to one of the characters, or emitting no response within 
5 s. The total number of correct responses out of a total of 20 opportunities was calculated. The 






Table 13  

























 Bidirectional Naming (BiN). Bidirectional Naming probe sessions to assess the untaught 
speaker responses were conducted immediately following the unidirectional Naming probe 
sessions using the same materials and setting. The first twenty slides with single cartoon 
characters were presented with intraverbal and pure tact opportunities to the participant 4 times 
for each of the five characters, totaling 20 trials. For example, the experimenter might ask, “who 
is this,” or “what’s her name?” for approximately 10 of the trials, while presenting the picture 
slide without a vocal antecedent for the remaining trials. Responses were unconsequated. A 
correct response was defined as the participant emitting the correct or approximate character 
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name within five s of the delivery of the antecedent. An incorrect response was defined as the 
participant emitting an incorrect character name or emitting no response within 5 s. The total 
number of correct responses to listener trials (unidirectional) and speaker trials out the total of 40 
opportunities was calculated.  Participants who did not have speaker repertoires were not given a 
score.  
 Observational Learning as a Listener (OL L). Materials for probe sessions included a 
laptop computer, pre-made PowerPoint slides, and the participants’ preferred edible or tangible 
reinforcer when necessary.  
Sessions were conducted at a child-sized table in a quiet, secluded office, classroom, or 
hallway with the participant and a peer sitting on either side of the experimenter. The computer 
was placed within arm’s reach of both the participant and peer so that they were able to touch the 
screen when required to point to a stimulus. An unknown set of four non-contrived cartoon 
picture stimuli with five different exemplars was used. See Table 14 for a list of characters used 
during probe sessions. Character names were one and two syllables in length and did not repeat 
the first or last sounds with other characters in the set. Ten slides with three stimuli per page 
were created. No slide contained more than one of each stimulus and all stimuli were represented 
equally across the various slides. Images were placed in random locations on the slides so that no 
image was always in the same position across slides. 
Sessions began with the experimenter explaining to the participant that they were going 
to teach the peer the names of some “friends.” The participant was instructed to watch carefully 
because they would also have a turn to see if they could remember. Four learn units were then 
presented to the peer, one for each stimulus, by asking the peer to “find,” “point to,” or “show 
me,” the character. Praise and corrections using the characters’ names were delivered for each 
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response in order to ensure that the name was heard clearly. For example, the experimenter 
might say, “yes, that is Jimmy!” or “this is Tina.” During this time the experimenter delivered 
praise to the participant for attending to the instruction.  
Following the peer’s four learn units, the experimenter announced that it was the 
participant’s turn and delivered four unconsequated probe trials to the participant. Trials included 
each of the four characters, which were presented in a different, random order than those 
delivered to the peer. Praise and corrections were not delivered following a response. Instead the 
experimenter would move to the next trial or reply with a neutral, “ok.”  
Rotations of four peer-directed learn units followed by four participant-directed 
unconsequated probe trials were conducted for a total of 20 trials each. Correct responses were 
defined as the participant using one or more fingers to point to the corresponding cartoon 
character within 5 s. An incorrect response was defined as the participant pointing to an incorrect 
character, pointing to a blank area of the slide, or not responding within 5 s. The number of 
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Observational Learning as a Speaker (OL S). The setting and materials for speaker 
probe sessions were identical to the previous sessions. A novel unknown set of four non-
contrived cartoon picture stimuli with five different exemplars was used. See Table 15 for a list 
of characters used. Characters taught were different from the set that had been used during the 
previous observational learning probe sessions. Character names were one and two syllables in 
length and did not repeat the first or last sounds with other characters in the set. Forty slides with 
a single stimulus per page were created. The order of the slides was randomized with each of the 
four characters appearing in every four consecutive slides. For example, all four characters were 
presented in slides 1-4, 5-8, and so on.  
Sessions began with instructions identical to the previous observational learning probe 
sessions. Four learn units were then presented to the peer, one for each stimulus, by having the 
peer tact or intraverbally tact the character’s name. The procedure for praise and corrections was 
conducted identical to the previous probe session. Following the completion of the peer’s four 
learn units, four unconsequated probe trials in which the participant was asked to also tact the 
character’s name were presented. Rotations of four peer-directed learn units followed by four 
participant-directed unconsequated probe trials were conducted for a total of 20 trials each.  
Correct responses were defined as the participant emitting a correct tact or approximation 
within 5 s. An incorrect response was defined as the participant emitting an incorrect tact or not 
responding within 5 s. The percent of correct responses was calculated by dividing the number of 
correct responses out of the 20 total opportunities. Participants who did not have speaker 




Table 15  






























































Interobserver agreement (IOA) was obtained from a second experimenter who was 
trained to identify the selected measures. The second experimenter was either present during 
probe sessions or observed a video-recorded session at a later time. Data were collected 
independent of the first experimenter. The total number of point-to-point agreements and 
disagreements out of the total number of opportunities was recorded. IOA was calculated by 
dividing the number of agreements by the total number of opportunities and multiplying by 100. 
See Table 16 for IOA data for each variable.  
 
Table 16  
Interobserver Agreement Data for Experiment I 
Variable Percent of Sessions 
with IOA 
Mean agreement Range 
JA as a mand 12.90%  95% 80%-100% 
RJA 12.50% 100%  
IJA 12.50% 100%  
CRF 64.52% 100%  
CRV 61.29% 99.42% 88.89%-100% 
GI 71.88% 99.50% 92.31%-100% 
LL 37.50% 100%  
Generalized matching 43.75% 99.64% 95%-100% 
Mands 46.88% 99.79% 90.91%-100% 
Tacts 46.88% 99.79% 90.91%-100% 
Praise as CR+ 41.94% 100%  
Say-do 65.63% 100%  
Self-talk 31.25% 100%  
Conversational units 40.63% 100%  
UniN 50.00% 97.81% 85%-100% 
BiN 48.15% 100%  
OL as a listener 65.63% 99.29% 95%-100% 







Mand Joint Attention  
Pearson’s correlations were used to assess the relation between participants’ joint 
attention during mands and conditioned reinforcement for faces, conditioned reinforcement for 
voices, generalized imitation, listener literacy, conditioned reinforcement for 2D and 3D objects, 
mands, tacts, say-do correspondence, unidirectional Naming, bidirectional Naming, 
observational learning as a listener, and observational learning as a speaker. The results of the 
Pearson’s correlation indicated significant positive relations between participants’ scores on 
MJA and scores on generalized imitation, (r (33) = .35, p = .04) and a mand repertoire, (r (34) = 
.33, p = .05). See Table 17 for correlation coefficients. 
Additionally, independent samples t-tests were used to assess the relation between 
participants’ MJA and the presence or absence of conditioned reinforcement for praise, 
conversational units, and self-talk during fantasy play. The results indicated that participants with 
self-talk scored significantly higher on MJA measures (t (34) = -2.49, p = .00), (M = 0.91, SD = 
.14) than participants without (M = 0.53, SD = .37). See Tables 18 through 20 and Figure 3 for 
results of the t-tests. 
No significant relations were found between MJA and conditioned reinforcement for 
faces, conditioned reinforcement for voices, listener literacy, conditioned reinforcement for 2D 
and 3D objects, tacts, say-do correspondence, unidirectional Naming, bidirectional Naming, 
observational learning as a listener, observational learning as a speaker, praise as a conditioned 




Table 17  
Correlation Coefficients 
 





Table 18  
Results of t-test for Praise as a Conditioned Reinforcer 
 Praise as CR+ Praise not CR+ t df p 
 M SD M SD 	   
MJA .68 .32 .44 .40 -1.82 33 .08 
RJA .34 .26 .14 .13 -2.77 34 .01** 
IJA .48 .30 .15 .14 -4.40 34 .00** 
Note. Significance levels: *p < .05, **p < .01  
 
Table 19  
Results of t-test for Self-talk During Fantasy Play 
 Self-talk No Self-talk t df p 
 M SD M SD 	   
MJA .91 .14 .53 .37 -2.49 34 .02* 
RJA .54 .31 .28 .23 -3.26 35  .00** 
IJA .76 .29 .28 .23 -4.48 35  .00** 
Note. Significance levels: *p < .05, **p < .01  
 
Table 20  
Results of t-test for Conversational Units 
 CUs No CUs t df p 
 M SD M SD 	   
MJA .74 .33 .54 .37 -1.52 34 .14 
RJA .39 .30 .23 .20 -1.943 35 .06 
IJA .62 .27 .25 .24 -4.13 35    .00** 





Figure 3. Mean scores of MJA for participants with and without the presence of self-talk. 
 
Responding to Joint Attention 
Pearson’s correlations were used to assess the relation between participants’ responses to 
joint attention and conditioned reinforcement for faces, conditioned reinforcement for voices, 
generalized imitation, listener literacy, conditioned reinforcement for 2D and 3D objects, mands, 
tacts, say-do correspondence, unidirectional Naming, bidirectional Naming, observational 
learning as a listener, and observational learning as a speaker.  The results of the Pearson’s 
correlation indicated significant positive relations between participants’ scores on responding to 
joint attention and scores on conditioned reinforcement for faces, (r (34) = .52, p = .00), listener 
literacy, (r (33) = .48, p = .01), conditioned reinforcement for 2D and 3D objects, (r (31) = .46, 
p= .01), mands, (r (34) = .43, p = .01), tacts, (r (34) = .38, p = .01), say-do correspondence, (r 
(30) = .38, p = .02), and observational learning as a speaker, (r (26) = .52, p = .00). Therefore, 
participants with higher scores on measures of responding to joint attention also had higher 
scores on measures of conditioned reinforcement for faces, listener literacy, conditioned 






















learning as a speaker. Correlation coefficients for responding to joint attention are presented in 
Table 17. 
Additionally, independent samples t-tests were used to assess the relation between 
participants’ scores on responding to joint attention and the presence or absence of conditioned 
reinforcement for praise, conversational units, and self-talk during fantasy play. The results 
indicated that participants with praise as a conditioned reinforcer scored significantly higher on 
responding to joint attention measures (t (34) = -2.77, p = .01), (M = .36, SD = .26) than 
participants without (M = .14, SD = .13), and participants with self-talk scored significantly 
higher on responding to joint attention measures (t (35) = -3.26, p = .00), (M = 0.54, SD = .31) 
than participants without (M = 0.23, SD = .19). See Tables 18 through 20 and Figures 4 and 5 for 
results of the t-tests.  
No significant relations were found between RJA and conditioned reinforcement for 
voices, generalized imitation, unidirectional Naming, bidirectional Naming, observational 
learning as a listener, and conversational units.  
Stepwise multiple regression analysis was then used to determine which of the associated 
cusp or group of cusps was responsible for the largest significant variance in participants’ 
responses to joint attention. The results of the regression indicated that conditioned 
reinforcement for adult faces explained 27% of the variance in participants’ responses to joint 
attention (R2= .27, F (1,34) = 12.47, p = .00). For regression model summaries and coefficients, 





Figure 4. Mean scores of RJA for participants with and without presence of conditioned 

























Means Scores of RJA for Presence or Absence of 






















Table 21  
Model Summary and Coefficients for RJA Regression 































.433    
 .001** 
Note. Significance levels: *p < .05, **p < .01  
 
Initiating Joint Attention 
Pearson’s correlations were used to assess the relation between participants’ initiation of 
joint attention and conditioned reinforcement for faces, conditioned reinforcement for voices, 
generalized imitation, listener literacy, conditioned reinforcement for 2D and 3D objects, mands, 
tacts, praise as a conditioned reinforcer, say-do correspondence, self-talk during fantasy play, 
conversational units, unidirectional Naming, bidirectional Naming, observational learning as a 
listener, and observational learning as a speaker.  The results of the Pearson’s correlation 
indicated significant positive relations between participants’ scores on initiation of joint attention 
and scores on conditioned reinforcement for faces, (r (34) = .70, p = .00), conditioned 
reinforcement for voices, (r (34) = .46, p = .01), listener literacy, (r (33) = .45, p = .00), 
conditioned reinforcement for 2D and 3D objects, (r (31) = .38, p = .02), mands, (r (34) = .69, p 
= .00), tacts, (r (34) = .71, p = .00), say-do correspondence, (r (30) = .53, p = .00), unidirectional 
Naming, (r (30) = .39, p = .01), observational learning as a listener, (r (30) = .47, p  .00), and 
observational learning as a speaker, (r (26) = .59, p = .00). Therefore, participants with higher 
scores on measures of initiation of joint attention also had higher scores on measures of 
conditioned reinforcement for faces, conditioned reinforcement for voices, listener literacy, 
conditioned reinforcement for 2D and 3D objects, mands, tacts, say-do correspondence, 
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unidirectional Naming, and observational learning as a listener and speaker. Correlation 
coefficients for initiation of joint attention are presented in Table 17. 
Additionally, independent samples t-tests were used to assess the relation between 
participants’ scores on initiation of joint attention and the presence or absence of conditioned 
reinforcement for praise, conversational units, and self-talk during fantasy play. The results 
indicated that participants with praise as a conditioned reinforcer scored significantly higher on 
initiation of joint attention measures (t (34) = 4.40, p = .00), (M = .48, SD = .30) than participants 
without (M = .15, SD = .14), participants with self-talk scored significantly higher on initiation of 
joint attention measures (t (35) = -4.48, p = .00), (M = 0.76, SD = .29) than participants without 
(M = 0.29, SD = .23), and participants with conversational units scored significantly higher on 
initiation of joint attention measures (t (35) = -4.13, p = .00), (M = 0.62, SD = .27`) than 
participants without (M = 0.25, SD = .24). See Tables 18 through 20 and Figures 6 through 8 for 
results of the t-tests. 
No relation was found between participants’ scores on initiation of joint attention and 
generalized imitation or bidirectional Naming.  
Stepwise multiple regression analysis was then used to determine which of the associated 
cusp or group of cusps was responsible for the largest significant variance in participants’ 
initiation of joint attention. The results of the regression indicated that a participant’s tact 
repertoire explained 58% of the variance in participants’ initiation of joint attention (R2= .58, F 
(1,34) = 47.144, p = .00). Furthermore, a participant’s tact repertoire and conditioned 
reinforcement for adult faces explained 64% of the variance in participants’ initiation of joint 
attention (R2= .64, F (2,33) = 29.39, p = .03). For regression model summaries and coefficients, 






























Means Scores of IJA for Presence or Absence of 























Figure 8. Mean scores of IJA for participants with and without presence of conversational units  
 
Table 22  
Model Summary and Coefficients for IJA Regression 



























































Note. Significance levels: *p < .05, **p < .01  
Discussion 
Summary of the Findings 
The results of the analyses conducted demonstrate strong associations between RJA and 
IJA and the cusps in the verbal behavior development trajectory. Specifically, responding to joint 
attention is significantly and positively related to conditioned reinforcement for adult faces, 
listener literacy, conditioned reinforcement for 2D and 3D stimuli, mands, tacts, say-do 






















reinforcement for adult faces accounts for 27% of the variance in responding to joint attention. 
Initiation of joint attention is significantly and positively related to conditioned reinforcement for 
adult faces, conditioned reinforcement for adult voices, listener literacy, conditioned 
reinforcement for 2D and 3D stimuli, mands, tacts, say-do correspondence, unidirectional 
Naming, and observational learning as a listener and speaker. Additionally, a participants’ tact 
repertoire accounts for 58% of the variance in initiating joint attention, whereas a tact repertoire 
and conditioned reinforcement for adult faces are the strongest predictors of initiation of joint 
attention, accounting for 64% of the variance in initiation of joint attention. Conversely, MJA 





Table 23  
Significant Relations 
 MJA RJA IJA 
Conditioned reinforcement for faces -- Ö** Ö** 
Conditioned reinforcement for voices -- -- Ö* 
Generalized imitation Ö* -- -- 
Listener literacy -- Ö** Ö** 
Conditioned reinforcement for 2D and 3D -- Ö** Ö* 
Mands Ö* Ö** Ö** 
Tacts -- Ö* Ö** 
Praise as a CR+ -- Ö** Ö** 
Say-do correspondence -- Ö* Ö** 
Self-talk during fantasy play Ö** Ö** Ö** 
Conversational units -- - Ö** 
Unidirectional Naming -- -- Ö* 
Bidirectional Naming -- -- -- 
Observational learning as a listener -- -- Ö** 
Observational learning as a speaker -- Ö** Ö** 
Note. Significance levels: *p < .05, **p < .01  
 
Implications 
The data have made two points clear. First, MJA does not have the same function as RJA 
or IJA. Second, responding and initiating joint attention plays an important role in the 
prefoundational and social components of the verbal behavior pyramid. Regarding the first point, 
the data indicated that MJA was not significantly related to any of the prefoundational or social 
verbal behavior development cusps. This is because a mand is emitted for the purpose of 
obtaining a reinforcer and alleviating a state of deprivation, rather than for correspondence, 
attention to stimuli or people, or social interactions that are generally the consequence for the 
prefoundational and social cusps (Greer and Ross, 2008; Skinner, 1957). Therefore, MJA is not 
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logically related to any social cusps because the individual emitting the mand does not 
necessarily need to possess any social abilities in order to do so. In fact, many of the participants 
with limited observing responses and no social cusps in repertoire did emit correct responses to 
MJA opportunities. In their case, they were likely taught to emit eye contact during mands as 
part of their instructional history and as the result of negative reinforcement. Greer and Du 
(2015) distinguish social contracts from social contacts when differentiating between mands and 
social verbal operants. Mands are an example of a social contract, in which the behavior is 
emitted as a means to an end, rather than for social interaction. The contract is upheld when the 
listener provides the reinforcer that was manded for. No social exchange occurs. In fact, the 
listener can even be, and often is, an inanimate object, such as a vending machine or remote 
controller. This is similar to Tomasello’s (2010) ape studies, where joint attention is emitted only 
for the acquisition of an object, rather than joint attention. This is due to the ape’s lacking 
conditioned reinforcement for social attention and the “natural tendency” to help others. 
Therefore, the lack of association between MJA and the social cusps, such as tacts, praise as a 
conditioned reinforcer, and conversational units, supports the concept that mands are contracts, 
with no social function.  
Furthermore, when examining the data, MJA was not correlated to either RJA or IJA (see 
Table 17). In other words, many participants were able to coordinate attention on an object while 
shifting their gaze between another individual and the object, and did so if the result was the 
presentation of a prosthetic item. However, when the circumstance was likely to result in a non-
prosthetic reinforcer, the participants no longer emitted joint attention. If the exchange was more 
likely to result in a social consequence, joint attention did not occur. This explains why many 
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researchers do not consider MJA in their definition of joint attention. This also supports the 
hypothesis that MJA is similar to a social contract, that does not result in a social consequence.  
 In contrast, both RJA and IJA are positively associated with many of the cusps or 
prerequisite cusps for prefoundational and social behaviors. Namely, both are strongly 
significantly correlated with conditioned reinforcement for adult faces. As a part of the 
prefoundational verbal behavior stage, it is a critical prerequisite to the development of further 
social cusps (Greer & Du, 2015; Greer & Ross, 2008). Moreover, the attention to another’s face 
during a response or initiation of joint attention is not likely for a negative reinforcement 
function, as with MJA. In the case of RJA and IJA, attention to another’s face would be 
reinforced naturally by the presentation of a social consequence such as a smile or other 
interaction. Furthermore, conditioned reinforcement for adult faces as well as a tact repertoire 
were the largest significant predictors of IJA. As tacts are consequated with generalized 
reinforcement (Eby, 2014; Greer & Ross, 2008; Skinner, 1957), a social outcome, this further 
strengthens IJA’s association with social consequences. RJA and IJA are therefore examples of 
social contact, in which the behavior is established and maintained by the attention of others 
(Greer & Du, 2015). Unlike the contract in which a mand results in the presentation of an item, 
joint attention results in contact with the social environment in the form of sharing in an 
experience or a verbal exchange. This also supports Dube, et al.’s (2004) theory that joint 
attention is maintained by social consequences.   
Limitations 
 As this study evolved, some improvements for future replications were identified.  
Firstly, the data collected using nominal scales was not ideal. It is possible that the lack of a scale 
of responding threatens the validity of the data, as it forced the data to fit into the categories of 
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“yes” and “no,” determined by a subjective criterion. Furthermore, this limited the interpretation 
of the data, as differing statistical analyses were conducted across the variables. Though t-tests 
could be utilized to analyze the nominal data in relation to joint attention, these analyses could 
not be compared to the correlation data or be included in the regression analysis. It is possible, 
therefore, that another variable predictive of joint attention was not identified in this analysis. For 
example, later discussions will equate the conversational unit with joint attention, but it was not 
possible to include this variable in the regression analysis. Ideally, reassessing these skills using 
interval data would have been preferred. However, by the time this limitation had been 
identified, too much time had passed from the original assessments and the data may not have 
been a valid measurement of the skill at the particular time during which the other measures had 
been obtained. Future replications should strive to have all data collected using an interval scale 
of measurement in order to use the same statistical analyses across data and increase validity.  
 Additionally, the high level of collinearity between the variables should be noted. As 
these variables are pieces of a developmental trajectory, they develop simultaneously or as a 
function of each other. Due to this, they are highly related to each other. The results of the 
regression analysis alone, therefore, should be interpreted with some caution. A functional 
relation should be established for the results to be interpreted with higher validity.  
 An additional limitation occurred as a result of the wide range of participant abilities. As 
the participants included students without speaker skills, several of the speaker cusps were 
unable to be measured (e.g., bidirectional Naming, OL as a speaker). This may have affected the 




It should also be noted that participant absences and attrition affected the data. Some 
probe sessions were not completed as a result of frequent school absences or students who left 
the school. In these cases, the field was left blank in the analysis.  
 Selecting participants from a convenience sample was also a limitation. The participant 
pool was limited to those with parental permission to participate in the study as well as those 
who were familiar with the experimenter. However, ideally participants should have been 
randomly selected. 
 Finally, the percent of interobserver agreement for the joint attention probe sessions was 
low. This is due to complications with filming sessions, as it was difficult to capture the 
participant from all angles within the room as they moved about. Those observing the video 
recordings were not able to accurately determine if the participant was looking towards the 
experimenter versus in her general direction. Thirty or more percent of interobserver agreement 
would have been preferred. However, the percent of agreement for the sessions that IOA was 
collected was high.  
Conclusions 
The findings of the study have many conceptual and practical implications. The data 
support the research in that the establishment of joint attention is critical to future academic and 
social growth. Though the role of joint attention in the VBDT is clearly related to conditioned 
reinforcement for faces and social consequences, it is unclear whether joint attention itself is a 
cusp or the result of the attainment of another related cusp. Additional research is needed to 
determine whether a functional relation between the two can be established.   
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Rationale for Experiment II 
Though many of the verbal behavior developmental cusps were associated with RJA and 
IJA, the results of the stepwise multiple regression analysis pointed to only two of these cusps as 
significant predictors of joint attention. Conditioned reinforcement for adult faces accounted for 
over a quarter of the variance in RJA, whereas conditioned reinforcement for adult faces 
combined with a tact repertoire accounted for over half of the variance in IJA. Though a 
statistical analysis was beneficial in pinpointing the significant predictors of joint attention, no 
causal relation can be inferred. It was therefore not clear whether the induction of these cusps 
would lead to the emergence of joint attention. As conditioned reinforcement for faces was a 
significant predictor for both RJA and IJA, and also one of the earliest prefoundational 
prerequisite cusps, it was a clear and necessary starting point. Therefore, Experiment II was 
designed to investigate whether a functional relation could be established between conditioned 
reinforcement for faces and JA. Experiment II was a single-case design in which conditioned 
reinforcement for adult faces was induced for participants who did not demonstrate RJA or IJA. 
The effects of the intervention on both RJA and IJA were assessed. The study sought to 
determine whether the induction of conditioned reinforcement for adult faces would result in 




CHAPTER III EXPERIMENT II 
Purpose 
The purpose of the study was to determine if the induction of the cusp predictive of RJA, 
as determined by Experiment I, would lead to increases in RJA and/or IJA. Adult faces were 
conditioned as a reinforcer in participants lacking the cusp and the corresponding responses to 
joint attention were measured.  
Method 
Participants  
 Six participants were selected for the face conditioning intervention. One of the 
participants was a participant from Experiment I. The participants were 3 to 5 years of age and 
ranged from the prefoundational verbal cusps to the listener stages of verbal behavior 
development. All participants had individualized education plans (IEPs) and attended a full day 
special education preschool program five days per week. Criterion for participation in the study 
was low or inconsistent correct responses to 1) observing responses for adult faces 2) a 5-minute 
face-to-face probe session, and 3) RJA probe sessions. For specific information on participants 





Table 24  
Participant Descriptions for Experiment II 
Participant Gender Age in 
months 
IEP Educational Diagnosis Medical Diagnosis Level of Verbal 
Behavior 
1.  F 44 Y Preschooler with DD  Prefoundational 
2.  M 63 Y Preschooler with DD Autism Listener 
3.  F 41 Y Preschooler with DD Autism Prefoundational 
4.  M 41 Y Preschooler with DD  Prefoundational 
5.  M 40 Y Preschooler with DD  Prefoundational 
6.  M 39 Y Preschooler with DD  Prefoundational 
 
Table 25  
Cusps in Repertoire for Participants in Experiment II 
Cusp Participant 
 1 2 3 4 5 6 
CR+ for voices - Ö - - Ö - 
CR+ for faces - - - - - - 
CR+ for observing 3D stimuli Ö Ö Ö Ö Ö Ö 
CR+ for observing 2D stimuli Ö Ö Ö - Ö - 
Generalized visual matching Ö Ö Ö - Ö - 
Generalized imitation - - - - - - 
Listener literacy - Ö IP - - - 
Auditory matching - IP - - - - 
Unidirectional Naming - - - - - - 
Parroting Ö Ö Ö - Ö - 
CR+ for observing books IP IP IP - IP IP 
Echoic to mand Ö* Ö* Ö* Ö* Ö* Ö* 
Echoic to tact - - - - - - 
Independent mands IP* Ö* IP* Ö* IP Ö* 
Independent tacts - - - - - - 
Bidirectional Naming - - - - - - 
Transformation of EOs across mands and tacts - - - - - - 
Say-do correspondence - - - - - - 
Self-talk - - - - - - 
Observational learning - - - - - - 





 The setting was the same as that described in Experiment I. All participants were selected 
from classrooms in the same preschool. Classrooms were self-contained and had one classroom 
teacher, two teaching assistants, and either six or eight students.  
Design 
 A delayed multiple probe design across participants was used for the face conditioning 
intervention. All participants entered the pre-intervention probe sessions and interventions as 
randomly-assigned dyads. Pre-intervention probe sessions were conducted for the first dyad, 
with subsequent dyads entering pre-intervention probe sessions and intervention once the first 
phase of the intervention had been completed for previous dyads. See Figure 9 for the design 
sequence.  
 
Face Conditioning Design Sequence 
Participants 




STO 1 Probe 
Session 
STO 2 Probe 
Session  
STO 3 Probe 
Session 
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Figure 9. Design sequence for Experiment I. 
 
Dependent Variables 
 Participants were assessed for RJA and IJA for all pre and post measures. Probe sessions 
were completed over the course of several days until a stable or non-directional trend had been 
established. Measures of the dependent variables are described below.  
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Responding to Joint Attention (RJA). Responding to joint attention probe sessions 
were conducted identical to that as described in Experiment I.  
Initiation of Joint Attention (IJA). Initiation of joint attention probe sessions were also 
conducted identical to that as described in Experiment I, but with additional antecedents to use 
across two days of probe sessions. Probe Session 1 was conducted on the first day, and Probe 
Session 2 was conducted on the second day for each round of probe sessions. Though some of 
the materials (e.g., pop-up book, remote-controlled toy, etc.) were repeated across days, the item 
itself was different from day to day. For example, for Probe Session 1, a lizard pop-up book was 
used, and for Probe Session 2, a farm animal pop-up book was used. See the antecedents and 
materials used during probe sessions in Tables 26 and 27. 
Data were coded as 1) missed opportunity, 2) joint attention, or 3) joint attention plus 
vocal tact. Missed opportunities and joint attention were defined as described previously. Joint 
attention plus vocal tact was defined as an episode of joint attention also coupled with the 
emission of a vocal tact related to the item or occurrence. For example, a participant may look 




Table 26  
Antecedents Presented During IJA Probe Session 
 Antecedent  Description of Antecedent  
1.  Remote controlled toy  A remote-controlled robot was turned on and placed 
on the floor behind the participant before the session. 
While hiding the remote, the experimenter activated 
the toy by having it walk around, dance, and shoot 
darts around the area near the participant.   
2.  Pop-up book The participant was presented with a closed pop-up 
book and encouraged to open the pages.   
3.  Bouncy ball The experimenter presented a bouncy ball and 
bounced it around the room, allowing the participant 
and opportunity to try to throw or bounce the ball 
themselves. 
4.  Bubbles  The experimenter blew bubbles at and near the 
participant, allowing the participant to have a turn to 
blow, chase, or pop the bubbles themselves. 
5.  Opens box with items inside  The experimenter presented a small wooden box with 
slide-open top and small manipulatives hidden 
inside. If necessary, the experimenter directed or 
aided the participant in seeing what was inside.  
6.  Wind-up toy The experimenter winded up a chattering teeth toy 
and placed it on the table near the participant. The 
participant was allowed to interact with the toy.  
7.  Map picture The experimenter presented a child-friendly picture 
of a map the United States featuring various common 
objects such as animals, boats, and words. The 
presenter pointed to and tacted an object, then gave 
the picture to the participant.  
8.  Toy person falls down  The experimenter manipulated a doll within a doll 
house, suddenly crying, “oh no!” and having the doll 
fall down. The participant was allowed a turn to 
imitate or interact with the doll and house. 
9.  Rocket launcher  A foam dart was propelled across the room by the 
experimenter using an attached hand-held pump. The 
participant was allowed a turn. 
10.  Pop-ball toy A ball was popped out of the toy by squeezing the 





Table 27  
Antecedents Presented During IJA Probe Session 2  
 Antecedent  Description of Antecedent  
1.  Remote controlled toy  A remote-controlled car was turned on and placed on 
the floor behind the participant before the session. 
While hiding the remote, the experimenter activated 
the toy by having it move around the room.   
2.  Pop-up book The participant was presented with a closed pop-up 
book and encouraged to open the pages.   
3.  Toy with hidden compartments The experimenter presented a toy with several locked 
compartments and the matching key ring set. The 
participant was encouraged or aided in opening the 
compartments, in which small toys and 
manipulatives were hidden.  
4.  Drops and spills items  The experimenter suggests playing with blocks and 
reaches for a large container, dropping and spilling 
the blocks all over the floor.  
5.  Opens box with items inside  The experimenter presented a small wooden box with 
slide-open top and small manipulatives hidden 
inside. If necessary, the experimenter directed or 
aided the participant in seeing what was inside.  
6.  Knock over block tower  The experimenter and participant build a tall block 
tower. The experimenter knocks it down, saying “Oh 
no!” dramatically.  
7.  Easter egg The experimenter points out a hidden Easter egg and 
allows the participant to open it, revealing a small 
hidden toy.  
8.  Opens present  The experimenter presents the participant with a box 
wrapped like a present. The participant is allowed to 
open it, revealing a box full of small toys and 
manipulatives.  
9.  Blow a balloon and let it go  The experimenter partially blows up a balloon, 
pauses, then lets the air out quickly, allowing the 
balloon to fly across the room.  
10.  Jack-in-the box The participant is presented with a jack-in-the-box 
toy and encouraged or aided in cranking the toy until 






 The independent variable was the completion the face conditioning protocol. The face 
conditioning protocol consisted of conditioning adult faces through various pairing procedures. 
The long-term objective for the protocol was assessed using measures of observing responses 
and a 5 min face-to-face probe session. The long-term objective was 75% accuracy of 
responding across both the 5 min face-to-face probe session and observing responses. Measures 
and procedures are described in detail below. 
Observing Responses. Observing responses were conducted and measured identical to 
those described in Experiment I using the antecedents that are presented in Table 28. Observing 
response data were collected following mastery of each short-term objective.  
 
Table 28  
Antecedents Presented During CR+ for Adult Faces Probe Sessions  
 Antecedent  
1.  Orients towards person moving within 2 feet  
2.  Looks at speaker’s face when greeted with name  
3.  Looks at speaker’s face when given an approval 
4.  Looks at adult’s face when adult comes to eye level within 2 feet 
5.  Uses coordinated eye contact with words and/or other strategies to communicate 
6.  Orients to adult entering room quietly 
7.  Adult motor movement 
8.  Adult motor movement with vocal sound 




Five-Minute Face-to-Face Probe. A five-minute face-to-face measure of conditioned 
reinforcement for adult faces was adapted from the procedures described in Maffei-Lewis 
(2011). During the probe session, the experimenter and participant sat facing each other in 
chairs, with the experimenter at a level even with the participant’s face. The experimenter spoke 
to the student by commenting about the student or day, telling animated stories, reciting the 
words to a song, or praising the student for a duration of 5 min. Data were collected on the 
number of 60, 5 s partial intervals during which the participant looked at the experimenter’s face. 
A correct response was defined and recorded as the participant looking at the experimenter’s face 
for one or more seconds of the 5 s interval. An incorrect response was defined and recorded as 
the participant failing to look at the experimenter’s face for one or more seconds. Incorrect 
responses often included turning away from the experimenter, looking at the walls, ceilings, or 
other areas of the classroom, or attempting to leave the chair. At the completion of the 5 min, the 
total number of correct responses out of the total number of opportunities was calculated. Five-
minute face-to-face probe data were collected following mastery of each short-term objective. 
Procedures  
Prior to the implementation of the interventions, staff within the participants’ classrooms 
were trained to criterion to conduct the necessary procedures. All intervention sessions were 
conducted within the participants’ classrooms by their typical daily staff.  
During intervention sessions, the experimenter and participant sat facing each other in 
chairs as described during the probe sessions. Several variations of the conditioning procedure 
were utilized, with decisions to use an alternate conditioning procedure made based on the trends 
in the intervention data. All participants began with the conjugate reinforcement procedure, but 
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were moved to an operant conditioning procedure if the conjugate intervention was not 
successful. The variations are described below.  
Conjugate Reinforcement. While sitting face-to-face, the experimenter used non-verbal 
communication (e.g., sticking tongue out, blowing, clicking tongue, peek-a-boo actions, 
exaggerated faces, etc.) and vocal sounds (e.g., beep beep, rawrrr, la la la, siren sounds) in order 
to obtain the participant’s attention. The experimenter changed these from moment-to-moment 
based on what sought out the participant’s attention. Once the participant made eye contact or 
gazed at the experimenter’s face for a minimum of 1-s., the experimenter used vocal verbal 
(animated singing, praise) and tactile reinforcement (tickles, rubs) for the duration in which eye 
contact occurred.  
The experimenter used a timer, counting up, to record the duration in which the 
participant looked at the experimenter’s face in seconds for each trial. Once the participant 
looked at the experimenter’s face, the timer was started. When the participant looked away from 
the experimenter, the timer was stopped. However, if the participant looked away and back to the 
experimenter’s face within 1-s., the timer was not stopped. It is important to note, that even if the 
participant surpassed the number of seconds required for a correct response, the trial was 
continued until the participant looked away. Data were recorded as a correct or incorrect 
response for the trial as well as the number of seconds in which the participant looked at the 
experimenter’s face during the trial. One session consisted of 20 total trials. At the end of the 
session, the total number of correct out of total responses and a total duration of seconds across 
the 20 trials were graphed separately. Correct and incorrect responses were determined by the 
current STO, which began at 2-s. and increased by 2-s. for each subsequent STO. Decisions to 
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continue or intervene in a phase were determined using the 20-trial graph. Criterion was set at 
90% accuracy across 2 consecutive sessions and 2 different experimenters.  
Operant Conditioning. While sitting face-to-face, the experimenter used any 
combination of verbal or non-verbal communication, vocal sounds, or anticipatory noises and 
gestures (e.g., holding arms up in an action suggesting tickling, hugging, or swinging, slow gasp, 
etc.) in order to obtain the participant’s attention. These were changed from moment-to-moment 
and for each participant based on what sought out the participant’s attention or was preferred. 
Once the participant looked at the experimenter’s eyes or face, the experimenter held eye contact 
for the number of seconds designated by the current STO. Throughout this time, the 
experimenter continued engaging in the successful verbal or non-verbal communication. If the 
participant looked at the experimenter’s face for the full duration of the trial, reinforcement was 
delivered immediately in the form of praise, tickles, hugs, swinging, or other preferred methods 
and a correct response was recorded. Some examples of participants’ preferred interactions 
include blowing on his or her face or hair, pretending to eat his or her hand, peek-a-boo, 
jumping, and swinging upside-down from the experimenter’s lap. If the participant looked away 
before the trial was complete, the experimenter immediately moved to a new trial and marked an 
incorrect response. It is important to note that though the participant may have continued looking 
at the experimenter’s face for a time surpassing the given number of seconds in an STO, 
reinforcement was delivered immediately, thus ending the trial.   
The experimenter used a timer, counting down from the number of seconds designated by 
the STO, to record the duration in which the participant looked at the experimenter’s face in 
seconds for each trial. One session consisted of 20 total trials. At the end of the session, the total 
number of correct out of the total responses and a total duration of seconds across the 20 trials 
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were graphed separately. Correct and incorrect responses were determined by the current STO, 
which began at 2 s and increased by 1 s for each subsequent STO. Decisions to continue or 
intervene in a phase were determined using the 20-trial graph. Criterion was set at 90% accuracy 
across two consecutive sessions and two different experimenters. The long-term objective (LTO) 
was set at 75% correct responding across both observing response and face-to-face probe 
sessions. For a graphical representation of the intervention data, see Appendix A. 
Interobserver Agreement 
Interobserver agreement (IOA) was obtained for both probe and intervention sessions. 
IOA was collected by a second experimenter who was trained to identify the selected measures. 
The second experimenter was either present during probe sessions or observed a video-recorded 
session at a later time. Data were collected independent of the first experimenter. The total 
number of point-to-point agreements and disagreements out of the total number of opportunities 
was recorded. IOA was calculated by dividing the number of agreements by the total number of 





Table 29  
Interobserver Agreement Data for Experiment II 
 
Results 
Responding to Joint Attention 
Percent of missed, two-point, and three-point RJA responses were calculated by dividing 
the number of correct responses by the total number of opportunities. Participant 1 responded 
with 7 missed, 5 two-point, and 0 three-point and 8 missed, 4 two-point, and 0 three-point 
responses during pre-intervention probe sessions. Following mastery of the first short-term 
objective, Participant 1 responded with 3 missed, 9 two-point, and 0 three-point and 8 missed, 4 
two-point, and 0 three-point responses. Following mastery of the second short-term objective, 
Participant 1 responded with 1 missed, 9 two-point, and 1 three-point and 5 missed, 7 two-point, 
and 0 three-point responses. 
Participant 2 responded with 3 missed, 8 two-point, and 1 three-point and 7 missed, 5 
two-point, and 0 three-point responses during pre-intervention probe sessions. Following mastery 
of the first short-term objective, Participant 2 responded with 4 missed, 8 two-point, and 0 three-
point and 4 missed, 7 two-point, and 1 three-point responses. Following mastery of the second 
 Percent of JA Probe 
Sessions with IOA 
Mean and 
Range 
Percent of Intervention 
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short-term objective, Participant 2 responded with 0 missed, 7 two-point, and 5 three-point and 5 
missed, 8 two-point, and 0 three-point responses. 
Participant 3 responded with 7 missed, 4 two-point, and 1 three-point and 8 missed, 3 
two-point, and 1 three-point responses during pre-intervention probe sessions. Following mastery 
of the first short-term objective, Participant 3 responded with 3 missed, 7 two-point, and 1 three-
point and 2 missed, 9 two-point, and 1 three-point responses. Following mastery of the second 
short-term objective, Participant 3 responded with 0 missed, 7 two-point, and 5 three-point and 5 
missed, 8 two-point, and 0 three-point responses. 
Participant 4 responded with 2 missed, 10 two-point, and 0 three-point and 2 missed, 10 
two-point, and 0 three-point responses during pre-intervention probe sessions. Following mastery 
of the first short-term objective, Participant 4 responded with 0 missed, 12 two-point, and 0 
three-point and 0 missed, 12 two-point, and 0 three-point responses. Following mastery of the 
second short-term objective, Participant 4 responded with 2 missed, 10 two-point, and 0 three-
point and 0 missed, 12 two-point, and 0 three-point responses. 
Participant 5 responded with 7 missed, 3 two-point, and 2 three-point and 9 missed, 3 
two-point, and 0 three-point responses during pre-intervention probe sessions. Following mastery 
of the first short-term objective, Participant 5 responded with 3 missed, 9 two-point, and 0 three-
point and 9 missed, 3 two-point, and 0 three-point responses. Following mastery of the second 
short-term objective, Participant 5 responded with 10 missed, 1 two-point, and 1 three-point and 
8 missed, 4 two-point, and 0 three-point responses. 
Participant 6 responded with 7 missed, 5 two-point, and 0 three-point and 10 missed, 2 
two-point, and 0 three-point responses during pre-intervention probe sessions. Following mastery 
of the first short-term objective, Participant 6 responded with 3 missed, 9 two-point, and 0 three-
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point and 5 missed, 7 two-point, and 0 three-point responses. See Figure 10 for a graphical 
display of the data.  
Initiating Joint Attention 
Percent of missed, joint attention, and vocal tact plus joint attention IJA responses were 
calculated by dividing the number of correct responses by the total number of opportunities. 
Participant 1 responded with 8 missed, 2 joint attention, and 0 joint attention plus vocal tact 
responses and 10 missed, 0 joint attention, and 0 joint attention plus vocal tact responses during 
pre-intervention probe sessions. Following mastery of the first short-term objective, Participant 1 
responded with 10 missed, 0 joint attention, and 0 joint attention plus vocal tact responses and 10 
missed, 0 joint attention, and 0 joint attention plus vocal tact responses. Following mastery of the 
second short-term objective, Participant 1 responded with 9 missed, 1 joint attention, and 0 joint 
attention plus vocal tact responses and 9 missed, 1 joint attention, and 0 joint attention plus vocal 
tact responses. 
Participant 2 responded with 9 missed, 1 joint attention, and 0 joint attention plus vocal 
tact responses and 10 missed, 0 joint attention, and 0 joint attention plus vocal tact responses 
during pre-intervention probe sessions. Following mastery of the first short-term objective, 
Participant 2 responded with 10 missed, 0 joint attention, and 0 joint attention plus vocal tact 
responses and 10 missed, 0 joint attention, and 0 joint attention plus vocal tact responses. 
Following mastery of the second short-term objective, Participant 2 responded with 8 missed, 2 
joint attention, and 0 joint attention plus vocal tact responses and 9 missed, 1 joint attention, and 
0 joint attention plus vocal tact responses. 
Participant 3 responded with 10 missed, 0 joint attention, and 0 joint attention plus vocal 
tact responses and 10 missed, 0 joint attention, and 0 joint attention plus vocal tact responses 
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during pre-intervention probe sessions. Following mastery of the first short-term objective, 
Participant 3 responded with 10 missed, 0 joint attention, and 0 joint attention plus vocal tact 
responses and 9 missed, 1 joint attention, and 0 joint attention plus vocal tact responses. 
Following mastery of the second short-term objective, Participant 3 responded with 10 missed, 0 
joint attention, and 0 joint attention plus vocal tact responses and 9 missed, 1 joint attention, and 
0 joint attention plus vocal tact responses. 
Participant 4 responded with 10 missed, 0 joint attention, and 0 joint attention plus vocal 
tact responses and 10 missed, 0 joint attention, and 0 joint attention plus vocal tact responses 
during pre-intervention probe sessions. Following mastery of the first short-term objective, 
Participant 4 responded with 9 missed, 1 joint attention, and 0 joint attention plus vocal tact 
responses and 9 missed, 1 joint attention, and 0 joint attention plus vocal tact responses. 
Following mastery of the second short-term objective, Participant 4 responded with 10 missed, 0 
joint attention, and 0 joint attention plus vocal tact responses and 10 missed, 0 joint attention, 
and 0 joint attention plus vocal tact responses. 
Participant 5 responded with 8 missed, 2 joint attention, and 0 joint attention plus vocal 
tact responses and 8 missed, 1 joint attention, and 1 joint attention plus vocal tact responses 
during pre-intervention probe sessions. Following mastery of the first short-term objective, 
Participant 5 responded with 8 missed, 2 joint attention, and 0 joint attention plus vocal tact 
responses and 9 missed, 1 joint attention, and 0 joint attention plus vocal tact responses. 
Following mastery of the second short-term objective, Participant 5 responded with 10 missed, 0 
joint attention, and 0 joint attention plus vocal tact responses and 10 missed, 0 joint attention, 
and 0 joint attention plus vocal tact responses. 
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Participant 6 responded with 10 missed, 0 joint attention, and 0 joint attention plus vocal 
tact responses and 10 missed, 0 joint attention, and 0 joint attention plus vocal tact responses 
during pre-intervention probe sessions. Following mastery of the first short-term objective, 
Participant 6 responded with 10 missed, 0 joint attention, and 0 joint attention plus vocal tact 
responses and 8 missed, 2 joint attention, and 0 joint attention plus vocal tact responses. See 










































































































































































































































Summary of Findings 
 The results of Experiment II were inconclusive. No participant successfully completed 
the face conditioning intervention, and for all participants, minimal or no progress in RJA or IJA 
occurred. Overall, the data were variable and showed no trend after the mastery of the first or 
second short-term objectives of the face conditioning procedure. It is not known whether 
continuing or completing the intervention would have yielded different results. As conditioned 
reinforcement for faces was not induced for the participants, the research question cannot be 
properly answered. Further research is necessary.    
Implications 
 For the six participants in Experiment II, the face conditioning procedure was 
unsuccessful. Several tactics were utilized including switching from the conjugate to the operant 
procedure, interspersing pairings throughout the day, and conducting sessions in the toy area. For 
some participants, the intervention was continued with the use of various tactics for as long as 
six months. It is important to note that this amount of time is not recommended for any protocol. 
The protocols are designed to be completed quickly and with continuous progress. However, the 
intervention was continued with some participants because it seemed a preferred activity. For 
instance, many of the participants sought out the interactions, laughed, gestured for more, and/or 
quickly redirected their attention back to the experimenter’s face during sessions. However, even 
though the participants anecdotally enjoyed the session, eye contact was not sustained for more 
than a few seconds per trial. Most importantly, whether or not pairings occurred during the 
sessions, no effect was seen on observing responses or joint attention probe sessions. 
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 The intervention’s lack of success raises several important questions about the face 
conditioning procedure. First, it may be conjectured that the participants were lacking a 
necessary prerequisite skill that prevented successful pairings. In the VBDT, adult voices are 
thought to be the first cusp in an infant’s repertoire (DeCasper & Spence, 1987; Greer & 
Keohane, 2009; Greer & Speckman, 2009; Spence & DeCasper, 1987). Research supports the 
mother’s voice functioning as a primary reinforcer as it is paired with feeding in utero (DeCasper 
& Spence, 1987; Novak & Pelaez, 2004). Adult faces are conditioned after birth when pairings 
with voices and other primary reinforcers take place. If this trajectory is correct, then adult 
voices as a reinforcer may be a prerequisite skill to conditioning faces. Considering the 
intervention involves the use of voices and faces, if neither of these function as a reinforcer, then 
it is likely that pairings are not occurring. Maffei, et al., (2014). recognized novelty as the 
reinforcer responsible for creating pairings of adult voices and faces simultaneously. Though 
their results support this claim, it was not the case in this study. It is possible that novelty was not 
a potent enough reinforcer for these participants. Competing reinforcers may also have 
diminished the effects of the intervention. Nevertheless, future research should focus on the 
possibility of adult voices or another cusp as a prerequisite to adult faces.  
 For participants who do have the necessary prerequisites for the face conditioning 
intervention, future research could focus on alternative methods for the procedure. For example, 
many teachers anecdotally reported that the operant procedure more so mirrored natural adult-
child interactions and was more preferred by both teacher and student. Operant, pair-test, or 
other variations of pairings may be possible successful interventions for conditioning faces.  
 Whether or not a missing cusp is responsible for the intervention being unsuccessful, it is 
clear that the participants are missing many necessary conditioned reinforcers for joint attention. 
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Not only were they lacking conditioned reinforcement for adult faces, but many of the 
participants also seemed to lack conditioned reinforcement for objects, including the materials 
used in the probe sessions. For instance, for those participants that did orient in the direction of a 
gesture or gaze shift, many did not express interest in looking at or manipulating the item. In 
fact, oftentimes a participant would open a box or Easter egg excitedly, but immediately drop the 
item once they saw what was inside, perhaps having erroneously anticipated that an edible would 
be found. This suggests that the participants were likely lacking conditioned reinforcement for 
three-dimensional objects. Measures of conditioned reinforcement for three-dimensional objects 
were calculated using participants’ observing responses. Though these data indicated that 
conditioned reinforcement for three-dimensional objects was in all participants’ repertoires, 
anecdotal observations suggested otherwise. Conditioned reinforcement for two or three-
dimensional objects was not identified as a variable predictive of joint attention in Experiment I. 
However, it seems logical that this cusp would be related. As joint attention involves gaze 
shifting between both an individual and an object, conditioned reinforcement for observing both 
is likely a necessary prerequisite. Future endeavors, therefore, should investigate the role of 
conditioned reinforcement for observing objects on joint attention.  
In addition to lacking reinforcers, competing reinforcers also had a large effect on the 
results. For example, all participants had high rates of stereotypical behavior that significantly 
interfered with their ability to attend to the experimenter’s gesture, eye gaze, and objects. In fact, 
many of the participants seemed to emit stereotypy as an avoidant behavior, in response to the 
experimenter’s bid for joint attention. This highlighted why conditioned reinforcement for faces 
is an important prerequisite to joint attention. Without successfully gaining the participants’ 
attention or holding it for a short duration, a bid for joint attention could not be followed. 
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Furthermore, if a participant did respond to a bid, their lack of interest in the item prevented the 
exchange from becoming any type of social exchange. Syntheses of the joint attention research 
also report difficulty in teaching joint attention skills to low-functioning children (Jones & Carr, 
2004). Perhaps expanding the community of reinforcers of these children would result in 
collateral joint attention gains. Future research should investigate this topic.  
Limitations 
Selecting the participant pool from a school setting presented some limitations over the 
course of the experiment. For instance, Participants 5 and 6 were both the last participants to 
begin the intervention and also began to have frequent absences from school. As a result, both 
had minimal exposure to the intervention, and both likely did not demonstrate as much progress 
as they might have had they attended school consistently.  The intervention for these two 
participants was discontinued at the conclusion of the school year, cutting the duration of the 
intervention shorter than for the other participants. Had these participants had more time to 
complete the intervention, it is possible that more progress would have occurred.   
 In addition, though the emission of vocal tacts were measured, only two of the six 
participants had vocal tacts in repertoire. The remainder of the participants did not have 
functional vocal behavior. However, as one of the participants did emit a vocal tact during the 
probe session, this behavior was reported.  
 Finally, the definition of RJA encompassed a variety of antecedents that fall under the 
RJA category. This included both pointing and shifts in gaze, with and without vocal 
antecedents. The purpose of this was to see how the participants responded across all variations 
of RJA. However, this did not allow for specific analyses as to which types of RJA were lacking 
or present specifically. For instance, it was noted that many of the participants were able to 
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follow the experimenter’s pointing gesture, but missed the opportunity to respond if the bid was 
presented with a shift in gaze. The participants were also more likely to attend when a vocal 
antecedent was given than without. Future research should target specific topographies of RJA in 
order to identify deficits.  
Conclusions 
 Though Experiment I identified conditioned reinforcement for adult faces as a cusp 
predictive of both RJA and IJA, our attempts at conditioning faces were ineffective. The research 
question was not answered and should continue to be explored. However, the experiment was 
important in directing our focus towards areas still in need of research. Future investigations 
should consider prerequisites, competing reinforcers, the participants’ community of reinforcers, 
and the pairing procedures used when implementing the face conditioning procedure.  
Rationale for Experiment III 
Though the results of the stepwise multiple regression analysis pointed to conditioned 
reinforcement for adult faces as a significant predictor of both responding to and initiating joint 
attention, the attempts at conditioning faces as a reinforcer in Experiment II were unsuccessful.  
Furthermore, the pairings that did occur during the intervention did not yield any incremental 
increases in joint attention, which might be expected if a functional relation existed between the 
two variables. Though the results of the experiment do not definitively confirm or negate a 
causal relation, it could be conjectured that 27% of the variance in RJA still allows for 73% that 
is affected by other variables. Even had the face conditioning intervention been completed, the 
gains would have likely been minimal. Experiment III, therefore, shifted focus to IJA, 64% of 
which could be explained by conditioned reinforcement for faces and a tact repertoire. The 
experiment sought to determine whether a causal relation existed between JA and the variables 
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identified. A single-case design in which an intensive tact procedure was implemented for 
participants who had conditioned reinforcement for adult faces, but lacked IJA was implemented. 
The effects of the intervention on both RJA and IJA were assessed. The purpose of the study was 
to determine if the induction of an independent tact repertoire would result in increases in correct 




CHAPTER IV EXPERIMENT III 
Purpose 
The purpose of the study was to determine if the induction of the cusps associated with 
IJA, as determined by Experiment I, would lead to increases in RJA and/or IJA. The effects of an 
intensive tact intervention on initiation of joint attention for participants with conditioned 
reinforcement for adult faces, but lacking an independent tact repertoire, were assessed.  
Method 
Participants  
 Six participants were selected for the intensive tact intervention. One of the participants 
was a participant from Experiment I. The participants were 3 to 5 years of age and functioned on 
the listener/speaker stage of verbal behavior development. All participants had individualized 
education plans (IEPs) and attended a full day special education preschool program five days per 
week. Criterion for participation in the study was low correct responses to IJA probe sessions, an 
intraverbal tact repertoire, and conditioned reinforcement for adult faces in repertoire. For 
specific information on participants refer to Table 30 and 31. 
 
Table 30  
Participant Descriptions for Experiment III 
Participant Gender Age in 
months 
IEP Educational Diagnosis Medical Diagnosis Level of Verbal 
Behavior 
1.  M 60 Y Preschooler with DD N Listener/Speaker 
2.  F 49 Y Preschooler with DD N Listener/Speaker 
3.  M 55 Y Preschooler with DD N Listener/Speaker 
4.  F 52 Y Preschooler with DD N Listener/Speaker 
5.  M 47 Y Preschooler with DD N Listener/Speaker 




Cusps in Repertoire for Participants in Experiment III 
Cusp Participant 
 1 2 3 4 5 6 
CR+ for voices Ö Ö Ö Ö Ö Ö 
CR+ for faces Ö Ö Ö Ö Ö Ö 
CR+ for observing 3D stimuli Ö Ö Ö Ö Ö Ö 
CR+ for observing 2D stimuli Ö Ö Ö Ö Ö Ö 
Generalized visual matching Ö Ö Ö Ö Ö Ö 
Generalized imitation Ö Ö Ö IP Ö Ö 
Listener literacy Ö Ö Ö Ö Ö Ö 
Auditory matching IP Ö Ö Ö Ö Ö 
Unidirectional Naming - - Ö Ö Ö Ö 
Parroting Ö Ö Ö Ö Ö Ö 
CR+ for observing books Ö Ö Ö Ö Ö Ö 
Echoic to mand Ö Ö Ö Ö Ö Ö 
Echoic to tact Ö Ö Ö Ö Ö Ö 
Independent mands - - - Ö Ö Ö 
Independent tacts - - - - - - 
Bidirectional Naming - - - - Ö - 
Transformation of EOs across mands and tacts - - - Ö Ö Ö 
Say-do correspondence - Ö Ö Ö Ö Ö 
Self-talk - - - - - - 
Observational learning - - - - - - 
Note. Ö = in repertoire. IP = in progress. - = not in repertoire.  
 
Setting  
 The setting was the same as that described in Experiment I. All participants were selected 
from classrooms in the same preschool. Classrooms were self-contained and had one classroom 
teacher, two teaching assistants, and either six or eight students.  
Design 
 A delayed multiple probe design across participants was used for the intensive tact 
intervention. All participants entered the pre-intervention probe sessions and interventions as 
dyads. Pre-intervention probe sessions were conducted for the first dyad, with subsequent dyads 
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entering pre-intervention probe sessions and intervention once the first phase of the intervention 
had been completed for previous dyads. See Figure 12 for the design sequence.  
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Figure 12. Design sequence for Experiment III 
 
Dependent Variables 
 Participants in the intensive tact intervention were assessed for RJA and IJA for all pre 
and post measures. Probe sessions were completed over two consecutive days. Measures of the 
dependent variables are described below.  
Responding to Joint Attention (RJA). Responding to joint attention probe sessions 
were conducted identical to that as described in Experiment II.  
Initiation of Joint Attention (IJA). Initiating joint attention probe sessions were 
conducted identical to that as described in Experiment II.  
Independent Variable 
 The independent variable consisted of completion of the intensive tact intervention.  
The intervention consisted of 100 learn units of tact instruction in addition to a participant’s 




Prior to the implementation of the intervention, staff within the participants’ classrooms 
were trained to criterion to conduct the necessary procedures. All intervention sessions were 
conducted within the participants’ classrooms by their typical daily staff.  
Intensive tact instruction (ITI) consisted of 100 additional tact learn units to each 
participant’s daily instruction. Prior to the implementation of the intervention, tact sets were 
created. Materials for STOs 1 through 4 included a laptop computer or iPad and pre-made 
PowerPoint slides with pictures. Twenty tacts across five different categories- physical stimuli, 
people, actions of others, emotional or physical states of others, and missing objects- were 
selected, totaling 100 tacts in all. Tacts that were not already in the participants’ repertoires were 
chosen. Targets were separated into four short-term objectives (STOs) per category, with five 
targets within each STO. Twenty slides with a single stimulus per page were presented to the 
participant. Four different exemplars of each target were displayed. The order of the slides was 
randomized with each of the five targets appearing four times in a session. See Table 32 for a list 
of tact sets in STOs 1 through 4. Materials for STO 5 included unknown three-dimensional 
objects around the school, an individual demonstrating actions, a book with unknown stimuli, 
various small three-dimensional objects with names known to the participant, a non-transparent 
bin or bag, playdoh and cut-outs, blocks, coloring sheets and coloring utensils, puzzles, and 
tokens. See Table 33 for the tact sets in STO 5.  
During instruction for STOs 1 through 4, the experimenter and participant sat together at 
the typical instructional table in the participant’s classroom. The experimenter presented the 
stimuli to the participant without a vocal antecedent for categories 1 through 4. For the missing 
objects category, the experimenter asked, “what’s missing?” Learn units were delivered as 
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described in the literature (Greer, 2002). A correct response was defined as the participant 
vocally emitting the name of the picture to their best approximation within 5 s of the presentation 
of the antecedent. A correct response was reinforced with a social consequence in the form of 
exaggerated praise, tickles, high fives, and/or a brief comment related to the target (e.g., “Look, 
Charmander is blowing fire!” “She wants some of that ice cream!” “That’s so silly. You can’t 
drive without a car!” “The condor flaps its wings like this.” Etc.). Tokens and other prosthetic 
reinforcers were not delivered contingent on correct answers, but were used for alternate tasks 
throughout if needed. An incorrect response was defined as the participant not emitting the 
correct name of the target, emitting a different or unrelated name, or not responding within 5-s. 
of the antecedent. If the participant responded incorrectly, the experimenter presented the 
correction procedure.   
Instruction and targets across categories in STO 5 varied, however, consequences were 
delivered as described in STOs 1 through 4. For Category 1 (physical stimuli), five three-
dimensional items in the classroom or school that were unknown to the participant were selected. 
Examples included window, desk, bulletin board, and garbage can. The experimenter and 
participant would walk towards the object and the experimenter would point to the object and 
wait for the participant to emit a tact.  
For Category 2 (actions), five actions that were unknown to the participant were selected. 
Other students or adults in the environment would then engage in the target action. The 
experimenter would point towards the individual engaging in the action and wait for the 
participant to emit a tact. 
For Category 3 (stimuli in a book), five unknown stimuli that were presented with 
multiple exemplars in a book were selected. The experimenter would flip through the book 
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together with the participant, discussing the story or pictures. When they came to the target 
stimulus, the experimenter would point to the stimulus and wait for the participant to emit a tact. 
For Category 4 (finding an item), twenty 3-dimensional objects of common items that 
were known to the participant were placed in a bin or bag. Examples included animal figurines, 
toy food, and other small toys. The participant was prompted, without looking, to select one item 
at a time from the bin or bag and tact what they had found using a full sentence. For example, “I 
have a snake,” “it’s a kite,” or “I found a car.” As the names of the items were already in the 
participants’ repertoires, using the full phrase was the target for this category.  
As one of the participants had Category 4 in repertoire, an Alternative Category 4 
(reciprocal information) was used for that participant. For this category, the experimenter emitted 
a tact about herself and waited for the participant to reply with the same tact as it applied to their 
own self. For example, the experimenter might say, “I have two dogs,” and the participant would 
reply, “I have a cat.” Twenty different tacts were used. Some responses changed daily (e.g., 
activities or food eaten), whereas others remained constant (e.g., hair color, likes/dislikes). If the 
participant repeated the experimenter’s phrase, the response was recorded as incorrect. If the 
participant and experimenter had the target in common, the participant was taught to repeat the 
tact with the word “too.” For example, the experimenter might say, “I like pizza,” and the 
participant would say, “I like pizza too.” Negations were also accepted. For example, if the 
experimenter said, “I wear glasses,” or “I like brussel sprouts,” acceptable responses also 
included “I don’t wear glasses,” or “I don’t like brussel sprouts.” See Table 34 for a list of 
antecedents used during the reciprocal information sessions.  
For Category 5 (completion of activity), the participant was presented with an activity 
such as playdoh and cutouts, a puzzle, a coloring sheet and markers, blocks, or their last token on 
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a token board. Once the participant completed the activity, the experimenter would point to or 
hold up the item and wait for the participant to emit a tact regarding its completion. For example, 
“I made a star (with playdoh),” “I finished my puzzle,” “I colored Mickey Mouse,” “I built a 
tower,” “I earned my dinosaur,” and other variations were accepted. Tacts referring to the action 
of playing itself, rather than the completion of the activity, were not accepted. For example, “I 
played with blocks/playdoh/etc.,” were considered incorrect.  
One session from each of the 5 categories was presented to the participant per day, 
totaling five 20-learn unit sessions. In the case that a participant had completed one of the 
categories, another category was repeated in order to complete the 100 tact learn units. The 
number of correct responses out of the total number of opportunities was totaled and graphed for 
each STO and each category. Criterion was set at 90% accuracy across 2 consecutive sessions or 
100% accuracy across a single session. The decision protocol was used to determine whether to 
continue or stop a phase. In the case of the need for an additional intervention to increase 
learning, tactics included using a 3 echoic-to-tact procedure (see Appendix B) and increasing 
opportunities to respond to stimuli with a noted error pattern. See Appendix C for a graphical 




Table 32  
Tact Categories and STOs 1-4 
 STO 1 STO 2 STO 3 STO 4 






















Category 2- people (5 peers or 
teachers in the 
school) 
(5 peers or 
teachers in the 
school) 
 
(5 peers or 
teachers in the 
school) 
 
(5 peers or 
teachers in the 
school) 
 





















Category 4- emotions/physical 
states 
Happy 












































Table 33  
Tact Categories for STO 5 
 STO 5 
Category 1-physical stimuli in environment  e.g., bulletin board, window, desk 
 
Category 2- actions e.g., zipping, spinning, coughing 
 
Category 3- stimuli in a book e.g., curtains, sculpture, jelly bean 
 
Category 4- finding an item e.g., “I have a ___.”  “It’s a ___.”   
 
Alternative Category 4- reciprocal information e.g., Teacher: “I had eggs for breakfast. 
Participant: “I had cereal for breakfast.”  
 






Table 34  
Antecedents for Reciprocal Information  
Antecedent  
My name is ____. 
I am ____ years old. 
My shirt is (color).  
My shoes are (color). 
I’m wearing (color) pants.   
My birthday is ____. 
I live in ____. 
My mom’s name is ____. 
I have a (sibling).  
My (sibling’s) name is ____. 
I ate ____ for breakfast.   
My favorite food is ____. 
I’m having ____ for lunch.  
My hair is (straight/curly/brown/etc,).  
I like to play with ____. 
I like (activity).  
I have a (pet).  
My favorite show is ____. 
I like to drink ____.  





Interobserver agreement (IOA) was obtained for both probe and intervention sessions. 
IOA was collected from a second experimenter who was trained to identify the selected 
measures. The second experimenter was either present during probe sessions or observed a 
video-recorded session at a later time. Data were collected independent of the first experimenter. 
The total number of point-to-point agreements and disagreements out of the total number of 
opportunities was recorded. IOA was calculated by dividing the number of agreements by the 
total number of opportunities and multiplying by 100. See Table 35 for IOA.  
 
Table 35  
Interobserver Agreement Data for Experiment III  
 
Results 
Responding to Joint Attention 
Percent of missed, two-point, and three-point RJA responses were calculated by dividing 
the number of correct responses by the total number of opportunities. Participant 1 responded 
with 0 missed, 12 two-point, and 0 three-point and 0 missed, 12 two-point, and 0 three-point 
 Percent of Probe 
Sessions with IOA 
Mean and 
Range 
Percent of Intervention 
Sessions with IOA 
Mean and 
Range 
















Participant 5 50% 97.5% 
(95-100%) 
12% 99.55%  
(95-100%) 






responses during pre-intervention probe sessions. Following mastery of the first 50 tacts, 
Participant 1 responded with 2 missed, 9 two-point, and 1 three-point and 0 missed, 9 two-point, 
and 3 three-point responses. Following mastery of 100 total tacts, Participant 1 responded with 1 
missed, 7 two-point, and 4 three-point and 0 missed, 8 two-point, and 4 three-point responses. 
After mastery of 125 total tacts, Participant 1 responded with 0 missed, 10 two-point, and 2 
three-point and 0 missed, 11 two-point, and 1 three-point responses. Three-point orientation 
increased from 0% in pre-intervention probe sessions to as much as 16% in the final probe 
session.  
Participant 2 responded with 1 missed, 10 two-point, and 1 three-point and 1 missed, 11 
two-point, and 0 three-point responses during pre-intervention probe sessions. Following mastery 
of the first 50 tacts, Participant 2 responded with 1 missed, 11 two-point, and 0 three-point and 2 
missed, 10 two-point, and 0 three-point responses. Following mastery of 100 total tacts, 
Participant 2 responded with 0 missed, 11 two-point, and 1 three-point and 0 missed, 12 two-
point, and 0 three-point responses. After mastery of 125 total tacts, Participant 2 responded with 
0 missed, 12 two-point, and 0 three-point and 0 missed, 8 two-point, and 3 three-point responses. 
For this participant, three-point orientation decreased from pre to post intervention probe 
sessions.  
Participant 3 responded with 1 missed, 11 two-point, and 0 three-point and 4 missed, 8 
two-point, and 0 three-point responses during pre-intervention probe sessions. Following mastery 
of the first 50 tacts, Participant 3 responded with 0 missed, 12 two-point, and 0 three-point and 1 
missed, 11 two-point, and 0 three-point responses. Following mastery of 100 total tacts, 
Participant 3 responded with 1 missed, 10 two-point, and 1 three-point and 0 missed, 12 two-
point, and 0 three-point responses. After mastery of 125 total tacts, Participant 3 responded with 
 
	 127 
0 missed, 12 two-point, and 0 three-point and 0 missed, 12 two-point, and 0 three-point 
responses. Missed opportunities to respond decreased from as much as 8% to 0% from pre to 
post intervention probe sessions.  
Participant 4 responded with 0 missed, 11 two-point, and 1 three-point and 0 missed, 11 
two-point, and 1 three-point responses during pre-intervention probe sessions. Following mastery 
of the first 50 tacts, Participant 4 responded with 0 missed, 6 two-point, and 6 three-point and 0 
missed, 9 two-point, and 3 three-point responses. Following mastery of 100 total tacts, 
Participant 4 responded with 0 missed, 7 two-point, and 5 three-point and 0 missed, 9 two-point, 
and 3 three-point responses. After mastery of 125 total tacts, Participant 4 responded with 0 
missed, 7 two-point, and 7 three-point and 0 missed, 10 two-point, and 2 three-point responses. 
Three-point orientation increased from 8% to as much as 58% from pre to post intervention 
probe sessions. 
Participant 5 responded with 1 missed, 8 two-point, and 3 three-point and 0 missed, 9 
two-point, and 3 three-point responses during pre-intervention probe sessions. Following mastery 
of the first 50 tacts, Participant 5 responded with 0 missed, 4 two-point, and 8 three-point and 0 
missed, 9 two-point, and 3 three-point responses. Following mastery of 100 total tacts, 
Participant 5 responded with 0 missed, 8 two-point, and 4 three-point and 0 missed, 6 two-point, 
and 6 three-point responses. After mastery of 125 total tacts, Participant 5 responded with 0 
missed, 4 two-point, and 8 three-point and 0 missed, 5 two-point, and 7 three-point responses. 
Three-point orientation increased from 25% to as much as 67% from pre to post intervention 
probe sessions. 
Participant 6 responded with 0 missed, 4 two-point, and 8 three-point and 0 missed, 9 
two-point, and 3 three-point responses during pre-intervention probe sessions. Following mastery 
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of the first 50 tacts, Participant 6 responded with 0 missed, 9 two-point, and 3 three-point and 4 
missed, 4 two-point, and 8 three-point responses. Following mastery of 100 total tacts, 
Participant 6 responded with 0 missed, 6 two-point, and 6 three-point and 0 missed, 2 two-point, 
and 10 three-point responses. After mastery of 125 total tacts, Participant 6 responded with 0 
missed, 2 two-point, and 10 three-point and 0 missed, 8 two-point, and 4 three-point responses. 
Three-point orientation increased from 25-33% to as much as 83% from pre to post intervention 
probe sessions. See Figure 13 for a graphical display of the data. 
Initiating Joint Attention 
Percent of missed, joint attention, and vocal tact plus joint attention IJA responses were 
calculated by dividing the number of correct responses by the total number of opportunities. 
Participant 1 responded with 10 missed, 1 joint attention, and 0 joint attention plus vocal tact 
responses and 6 missed, 4 joint attention, and 0 joint attention plus vocal tact responses during 
pre-intervention probe sessions. Following mastery of 50 tacts, Participant 1 responded with 9 
missed, 1 joint attention, and 0 joint attention plus vocal tact responses and 6 missed, 4 joint 
attention, and 0 joint attention plus vocal tact responses. Following mastery of 100 total tacts, 
Participant 1 responded with 10 missed, 0 joint attention, and 0 joint attention plus vocal tact 
responses and 8 missed, 1 joint attention, and 1 joint attention plus vocal tact responses. After 
mastery of 125 total tacts, Participant 1 responded with 6 missed, 4 joint attention, and 0 joint 
attention plus vocal tact responses and 10 missed, 0 joint attention, and 0 joint attention plus 
vocal tact responses. Correct responses to joint attention did not increase for this participant from 
pre to post intervention probe sessions.  
 Participant 2 responded with 10 missed, 0 joint attention, and 0 joint attention plus vocal 
tact responses and 9 missed, 1 joint attention, and 0 joint attention plus vocal tact responses 
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during pre-intervention probe sessions. Following mastery of 50 tacts, Participant 2 responded 
with 10 missed, 0 joint attention, and 0 joint attention plus vocal tact responses and 9 missed, 1 
joint attention, and 0 joint attention plus vocal tact responses. Following mastery of 100 total 
tacts, Participant 2 responded with 8 missed, 1 joint attention, and 1 joint attention plus vocal tact 
responses and 10 missed, 0 joint attention, and 0 joint attention plus vocal tact responses. After 
mastery of 125 total tacts, Participant 2 responded with 3 missed, 3 joint attention, and 4 joint 
attention plus vocal tact responses and 5 missed, 2 joint attention, and 3 joint attention plus vocal 
tact responses. Correct responses to joint attention increased from 0-10% to as much as 70% 
from pre to post intervention probe sessions. 
Participant 3 responded with 10 missed, 0 joint attention, and 0 joint attention plus vocal 
tact responses and 10 missed, 0 joint attention, and 0 joint attention plus vocal tact responses 
during pre-intervention probe sessions. Following mastery of 50 tacts, Participant 3 e responded 
with mitted 10 missed, 0 joint attention, and 0 joint attention plus vocal tact responses and 10 
missed, 0 joint attention, and 0 joint attention plus vocal tact responses. Following mastery of 
100 total tacts, Participant 3 responded with 9 missed, 1 joint attention, and 0 joint attention plus 
vocal tact responses and 10 missed, 0 joint attention, and 0 joint attention plus vocal tact 
responses. After mastery of 125 total tacts, Participant 3 responded with 8 missed, 2 joint 
attention, and 0 joint attention plus vocal tact responses and 9 missed, 0 joint attention, and 1 
joint attention plus vocal tact responses. Correct responses to joint attention increased from 0% 
to as much as 20% from pre to post intervention probe sessions. 
 Participant 4 responded with 10 missed, 0 joint attention, and 0 joint attention plus vocal 
tact responses and 10 missed, 0 joint attention, and 0 joint attention plus vocal tact responses 
during pre-intervention probe sessions. Following mastery of 50 tacts, Participant 4 responded 
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with 8 missed, 2 joint attention, and 0 joint attention plus vocal tact responses and 5 missed, 2 
joint attention, and 3 joint attention plus vocal tact responses. Following mastery of 100 total 
tacts, Participant 4 responded with 4 missed, 6 joint attention, and 0 joint attention plus vocal tact 
responses and 4 missed, 2 joint attention, and 4 joint attention plus vocal tact responses. After 
mastery of 125 total tacts, Participant 4 responded with 2 missed, 1 joint attention, and 7 joint 
attention plus vocal tact responses and 3 missed, 4 joint attention, and 3 joint attention plus vocal 
tact responses. Correct responses to joint attention increased from 0% to as much as 80% from 
pre to post intervention probe sessions. 
 Participant 5 responded with 8 missed, 2 joint attention, and 0 joint attention plus vocal 
tact responses and 8 missed, 1 joint attention, and 1 joint attention plus vocal tact responses 
during pre-intervention probe sessions. Following mastery of 50 tacts, Participant 5 responded 
with 2 missed, 3 joint attention, and 5 joint attention plus vocal tact responses and 5 missed, 1 
joint attention, and 4 joint attention plus vocal tact responses. Following mastery of 100 total 
tacts, Participant 5 responded with 2 missed, 4 joint attention, and 4 joint attention plus vocal tact 
responses and 5 missed, 1 joint attention, and 4 joint attention plus vocal tact responses. After 
mastery of 125 total tacts, Participant 5 responded with 1 missed, 0 joint attention, and 9 joint 
attention plus vocal tact responses and 1 missed, 2 joint attention, and 7 joint attention plus vocal 
tact responses. Correct responses to joint attention increased from 20% to 90% from pre to post 
intervention probe sessions.  
Participant 6 responded with 10 missed, 0 joint attention, and 0 joint attention plus vocal 
tact responses and 10 missed, 0 joint attention, and 0 joint attention plus vocal tact responses 
during pre-intervention probe sessions. Following mastery of 50 tacts, Participant 6 responded 
with 5 missed, 2 joint attention, and 3 joint attention plus vocal tact responses and 3 missed, 3 
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joint attention, and 4 joint attention plus vocal tact responses. Following mastery of 100 total 
tacts, Participant 6 responded with 3 missed, 5 joint attention, and 2 joint attention plus vocal tact 
responses and 3 missed, 4 joint attention, and 3 joint attention plus vocal tact responses. After 
mastery of 125 total tacts, Participant 6 responded with 2 missed, 2 joint attention, and 6 joint 
attention plus vocal tact responses and 3 missed, 2 joint attention, and 5 joint attention plus vocal 
tact responses. Correct responses to joint attention increased from 0% to as much as 80% from 
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Summary of Findings 
Prior to the intervention, all participants had low or no correct responses to IJA and low 
or no emissions of independent tacts during baseline measures. As a result of the intervention, 
five out of the six participants had increases in both correct IJA as well as independent tacts. This 
means that in response to an event, participants initiated an interaction with the experimenter by 
making eye contact with facial expressions, gestures, or tacts. In addition, all participants had 
high numbers of two-point orientation, but few instances of three-point orientation during RJA 
probes. As a result of the intervention, five out of the six participants had either increased three-
point orientation or decreases in missed opportunities to respond. In other words, participants 
were not only orienting to the object pointed out by the Experimenter, but were also looking 
back to share in the Experimenter’s reaction to the exchange. These findings are noteworthy 
because the intensive tact intervention was targeted at IJA and not RJA, based on the findings 
from Experiment I. Though all participants began the intervention having correct two-point 
responses to RJA, the intensive tact protocol also resulted in collateral gains in eye contact and 
referencing during RJA probe sessions.  
Implications 
Dube et al., (2004) proposed that social consequences were the maintaining reinforcer in 
a joint attentional episode. The strong association between a tact repertoire and joint attention, as 
indicated in Experiment I, further supported this theory, as tacts are also maintained by social 
contingencies. Experiment III demonstrated a functional relation between teaching a tact 
repertoire and the emergence of joint attention for both responding and initiating. This suggests 
that social consequences are in fact the maintaining reinforcer behind joint attention. Previous 
 
	 136 
implementations of the intensive tact intervention resulted in the hypothesis that the protocol 
effectively conditioned social attention as a reinforcer, in addition to teaching the tact operant 
(Greer & Du, 2010). It is likely, therefore, that as the participants in this experiment completed 
the intervention, a shift in conditioned reinforcement occurred. As social consequences became a 
conditioned reinforcer, the participants began to emit joint attention and tacts in order to recruit 
attention from those in their environment. The intervention thus resulted in newly conditioned 
reinforcers that brought about new behaviors.  
It might be argued, however, that the experiment merely taught the participants to emit 
the behaviors being assessed, or “taught to the test,” so to speak.  This is false for several 
reasons. First, the instructional setting was highly structured, trials were massed, and a response 
from the participant was required. To some degree, negative reinforcement may have played a 
role in the participants’ responding in order to avoid the correction procedure. In contrast, the 
probe setting was unstructured and no response was required. Trials were interspersed between 
free-play and other casual social exchanges. During IJA opportunities, the experimenter did not 
orient to or prompt the participant to engage in the event. Correct responses involved the 
participant orienting to the event and recruiting the experimenter’s attention independently. This 
is a behavior that was not taught during the intervention. In addition, no eye contact or three-
point joint attention was required during the intervention. During the phases using the iPad, the 
participant only had to view the stimuli in front of them. They did not have to follow the 
experimenter’s gaze or gestures. When emitting a tact, they were not required to look to the 
experimenter in order to receive praise. This is very different from the probe setting, where 
responses were only counted as correct if eye contact and dyadic or triadic gaze shifting 
occurred. Finally, the actual tacts that were emitted during the probe sessions were primarily 
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different than the tacts that had been taught during the intervention. The participants were able to 
generalize other tacts that were in their repertoire to the novel setting. The dissimilarities 
between the intervention and probe setting speak to a shift in reinforcement as the source of the 
behavior change, rather than the participants being “taught” a specific behavior.  
The differences between the intervention and probe settings did result in some 
complications, however. As no eye contact was required during the intervention, some 
participants did not emit eye contact during the probe sessions. In fact, the intervention seemed 
to condition self-talk tacts for two of the participants, who demonstrated large increases in self-
talk tacts over the course of the experiment, but did not have significant increases in joint 
attention. In other words, these participants emitted many tacts during probe sessions, but 
appeared to be talking to themselves, as they did not look or gesture towards the experimenter 
when doing so. On some occasions, they even avoided the experimenter by moving away or 
turning their back, all while continuing to label items or play. This suggests that social attention 
did not become a conditioned reinforcer for these participants. These participants clearly had 
conditioned reinforcement for three-dimensional objects and for word-object correspondence, as 
they were interested in obtaining, manipulating, and labeling the object. However, this did not 
transfer to social contingencies over the course of the intervention. This is clear when looking at 
Participant 1 and 3’s graphs, as little or no change occurred over time. Future studies should 
focus on the use of eye contact during tact instruction as a method of pairing social 
consequences. Additionally, for children with conditioned reinforcement for objects, research 
could establish a method for transferring conditioned reinforcement from the item to a social 
exchange about the item.  
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As the experiment advanced, it became apparent that the intervention setting was too 
contrived and may not generalize to a more natural environment. This was likely due to the 
overuse of the iPad as the medium for presenting the stimuli. The two-dimensional stimuli on the 
screen did not mirror the events in real life closely enough. With this in mind, STO 5 was 
introduced using real people, objects in the environment, and frequent events that occurred 
throughout the day. As STO 5 was not part of the originally intended intervention, the categories 
do not align with the original 5 categories. However, this addition became an integral part of the 
intervention, especially for Participants 2 and 3. This can be seen in their graphs, where increases 
in IJA occurred mainly as a function of STO 5. In fact, the correct IJA that did occur in these 
participants’ final probe sessions were similar to the tacts that had been taught in the final phase.  
This speaks to the importance of using the natural setting and stimuli that are as non-contrived as 
possible. Those implementing the intervention anecdotally reported a strong preference for this 
phase, the participants emitted much less escape behavior, and criterion was met at a much faster 
rate. This speaks to the importance of teaching social behaviors in the social setting. In other 
words, the iPad, a non-social setting, did not result in generalization of social behaviors. In 
contrast, the “natural” environment, or the social setting, was necessary for establishing the 
proper discriminative stimulus for the target social behavior. Future implementations of the 
intensive tact intervention should be modeled using these antecedents and others similar. Use of 
the iPad for stimuli presentation should be faded out and the manner in which typically 
developing children behave in their environment should always be considered when designing 




The intensive tact intervention was a high-effort protocol, as it required five or more 
daily sessions across six participants simultaneously. As a result, the classroom staff were trained 
to run the intervention in their own respective classrooms. However, this resulted in some 
limitations. For instance, some decision and graphing errors were made while running the 
intervention. Additionally, graphs and raw data for some of Participant 2’s intervention were 
unfortunately not able to be obtained. Experimenter observation and IOA collected through 
TPRAs do confirm that the intervention was run in its entirety. However, only the data and IOA 
that were available are reported.  
As discussed above, the use of an iPad for presenting stimuli was also a limitation. The 
discriminative stimulus for the tact was not similar to those in the natural setting, and thus did 
not generalize. Future replications of the ITI should use three-dimensional objects, people, or 
events as stimuli.  
Additionally, the percent of sessions with interobserver agreement for intervention 
sessions was below the standard. Ideally, 25% of sessions should have been observed for 
agreement. However, time constraints and technical issues with video recordings prevented this. 
It should be noted, though, that the mean percent of agreement for sessions where IOA was 
conducted was high and probe sessions had a high percent of sessions with IOA. The individuals 
conducting intervention sessions were also highly trained in the procedures and had high 
implementation fidelity on TPRAs across the intervention and other programs.  
Finally, the design used for the implementation of the intervention could have been 
improved upon. Ideally, baseline measures should have been conducted simultaneously for all 
students in order to increase the validity of the findings. However, the delayed design was 
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chosen in order to limit the amount of time that the participants were required to leave their 
classroom.  
Conclusions 
The intensive tact intervention was successful at increasing both RJA and IJA. The 
protocol did not function to teach the behavior of joint attention, but rather conditioned social 
contingencies as a reinforcer. As a result, joint attention increased. This suggests that the 
function of a joint attentional episode, for both responding and initiation, is social consequences. 
Joint attention, therefore, is indicative of an individual who is entering the social world. 




CHAPTER V GENERAL DISCUSSION  
Summary of Findings 
  The purpose of the study was to determine the role of joint attention in the verbal 
behavior development trajectory, including the contingencies surrounding a joint attentional 
episode, and how to induce joint attention. Experiment I was designed to identify the cusps 
related to joint attention in order to pinpoint the possible prerequisites and controlling variables. 
The results indicated that conditioned reinforcement for adult faces and a tact repertoire were 
predictive of joint attention. Experiment II involved conditioning adult faces as a reinforcer in 
order to monitor the effects on RJA. Several limitations prevented completion of the face 
conditioning procedure, and it is not known if successfully conditioning faces would have 
resulted in increased correct responses to joint attention. Experiment III utilized an intensive tact 
intervention that was successful in increasing correct responses to both RJA and IJA. This 
confirms the research that the ITI teaches tact repertoires in addition to conditioning social 
contingencies (Greer & Du, 2010). Furthermore, joint attention is a social behavior, maintained 
by social consequences. Interventions aimed at conditioning social attention will thus likely 
result in the emergence of joint attention.  
Implications 
 A synthesis of the findings in the three experiments presented here leads to several 
important inferences. Prior to the study, it was uncertain where joint attention fit in with the 
verbal behavior cusps. Due to its association with eye contact and observation of objects, it 
appeared that joint attention would fall within the prefoundational portion of the pyramid. 
However, the findings of Experiment III suggest that joint attention may be more similar to a 
listener-speaker exchange. I will argue here that joint attention is both a prefoundational and a 
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social behavior, depending on the level or type of joint attention emitted. The research 
commonly differentiates between RJA and IJA, as was done in this study. The data here, though, 
do not support so easy of a split as to say RJA is prefoundational, whereas IJA is social. In fact, 
at the start of Experiment III the participants had low or no three-point RJA, but had all 
prefoundational cusps in repertoire. This suggests that RJA may not be solely related to 
prefoundational skills such as conditioned reinforcement for faces, voices, or three-dimensional 
objects. When analyzing the participants’ data in relation to where they functioned on the verbal 
behavior trajectory, the following can be inferred: first, participants lacking the prefoundational 
cusps had high numbers of missed opportunities to respond to JA, low or no two and three-point 
RJA, and low or no IJA. Participants with the prefoundational cusps in repertoire, but lacking 
conditioned reinforcement for social exchanges, had high numbers of two-point RJA, but low or 
no correct three-point RJA and IJA. Finally, once social contingencies had been conditioned, 
both three-point RJA and IJA increased. See Table 36 for a visual representation. 
 
Table 36  
VB Level and Joint Attention 
 
 Missed Two-point RJA Three-point RJA IJA 
Prefoundational Ö    
Presocial  Ö   
Social  Ö Ö Ö 
 
 Two-point RJA, therefore, seems to be related to the prefoundational cusps. Those 
individuals lacking the prefoundational portion of the pyramid, do not consistently respond to 
another’s bids. Recall that two-point orientation involves simply following the gesture or gaze of 
the individual towards the object. This is, only orienting, without looking back towards the 
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individual to share in the experience. In other words, two-point orientation can be equated to an 
observing response. It is no wonder then, that individuals missing the cusps for observing faces 
and orienting to voices and objects, would lack the prerequisites to respond to joint attention. 
 In further support of this theory, the participants at the start of Experiment III had all 
prefoundational cusps in repertoire, and had high numbers of correct two-point orientation. This 
suggests that the prefoundational cusps are a prerequisite to orienting to bids for joint attention. 
However, even with the prefoundational cusps in place, these participants did not engage in 
three-point orientation in response to a bid for joint attention. It is likely, therefore, that even had 
the face conditioning procedure been completed successfully in Experiment II, that only two-
point RJA would have increased.  
Based on this assessment, the natural fracture appears to be the involvement of the other 
individual by looking back to share in the experience. This was required as part of three-point 
RJA and IJA and was only emitted by participants once they had acquired social consequences 
as a conditioned reinforcer. This implies that three-point RJA and IJA are social behaviors, 
whereas two-point RJA is prefoundational. To elaborate, compare two and three-point RJA to a 
sequelic versus a conversational unit, respectively. If the experimenter were to emit the tact, “It’s 
such a nice day outside!” and the participant did not respond, this would be a missed opportunity. 
If the participant responded, “yeah,” a sequelic would have occurred, but the conversation would 
conclude there. In other words, a two-way interaction transpired, similar to if the experimenter 
had pointed to an object, and the participants looked in the direction without looking back 
towards the experimenter. However, if the participant responded, “yeah, much better than that 
rain yesterday,” giving the experimenter another chance to reply, a conversational unit, or three-
way interaction, would have occurred. As opposed to the sequelic, or two-point orientation, 
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which is a one-sided exchange, the conversational unit (three-point orientation) involves the 
other individual in further exchanges. Greer and Du (2015) identify the acquisition of 
bidirectional operants, such as the conversational unit, as the point at which an individual 
becomes truly verbal, as they are reinforced both by responding as a listener and a speaker. 
Using the same distinction, three-point RJA and IJA are social behaviors, as they involve the 
other individual in an exchange of sorts. In contrast, two-point RJA is a prefoundational skill, as 
it involves orientation, but no social exchange.   
 With this in mind, it is clear why the intensive tact intervention increased both RJA and 
IJA. The association between a tact repertoire and joint attention was due to a shared third 
variable, social reinforcers. Joint attention did not emerge from teaching the participants to tact 
using the intensive tact protocol. Rather, it emerged because the intervention conditioned the 
same reinforcer that maintains three-point responding and initiating joint attention. This is 
consistent with Dube, et al.’s, (2004) hypothesis concerning MJA, RJA, and IJA. In their 
conceptual contingency analysis, MJA was distinguished as a mand for an object, rather than 
attention. Furthermore, RJA was purported as compliance to a command, whereas the 
consequence for IJA is engaging in an interaction with an adult. The paper suggests that gaze-
following is not the only prerequisite for joint attention, but rather a lack of conditioned 
reinforcement for social attention may be the cause of deficient joint attention repertoires in 
individuals with autism. The experiments presented here support and expand on this analysis 
using a functional application.  
 RJA vs IJA. The findings here support the continued separation of RJA and IJA into 
independent behaviors. It is clear when looking at the antecedent and consequent events 
surrounding RJA and IJA seen in Table 37, that the two behaviors are not functionally 
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equivalent. Whereas RJA is an observing response emitted in compliance with the direction of 
another, IJA is more similar to a tact, emitted for a social consequence. As such, they should 
continue to be distinguished and taught separately.  
Furthermore, a distinction between two and three-point RJA is also important. As 
discussed, two-point RJA is more so related to an observing response, and is likely a result of the 
establishment of conditioned reinforcement for faces, voices, and/or objects, whereas the results 
of Experiment III suggest that three-point RJA is a function of conditioned reinforcement for 
social attention. Therefore, when measuring and teaching joint attention, care should be taken as 
to the function of the behavior. For instance, accurately following a point or gaze using two-
point orientation is a behavior of concern for many individuals with disabilities. In this case, 
two-point orientation should be the primary focus for these individuals. Once established, later 
endeavors can concentrate on the social pieces related to three-point RJA and IJA. However, if 
an individual consistently orients to bids for joint attention, but does not initiate social 
exchanges, three-point RJA and IJA should be the target measure. It is recommended, therefore, 




Table 37  
Stimulus Control for Joint Attention  
 Antecedent Behavior Consequence/Function 
MJA A specific item or 
activity will alleviate 
a state of deprivation  
Shifting eye gaze 
(with or without 
gesture and/or vocal 
mand) between 
another individual and 
the desired item  
 
Access to the desired 
item or activity is 





Two-point RJA Another individual 
gazes (with or without 
gesture and/or vocal 




shifts their gaze from 
the other individual to 
the object/event (i.e., 
orienting) 
 
Compliance to the 
request of another. 
Target individual is 
made aware of a 
potentially interesting 




Three-point RJA Another individual 
gazes (with or without 
gesture and/or vocal 
tact) towards an object 
or event 
Target individual 
shifts their gaze from 
the other individual to 
the object/event and 
back to the other 
individual 
 
Compliance to the 
request of another. 
Target individual is 
made aware of a 
potentially interesting 
or helpful item, event, 
or information. 
Target individual 
“shares in the 
experience” (i.e., 
engages in an 
interaction) with the 
other individual.  
Social 
 
IJA Presence of an object 
or event paired with 
deprivation of social 
reinforcement 
Target individual 
shifts gaze between 
the object/event and 
another individual 
(with or without 
gesture and/or vocal 
tact) 
An interaction with 
the other individual 







Joint attention vs a tact. Joint attention shares many similarities with the verbal operants 
identified by Skinner (1957) and Greer and Ross (2008), especially when comparing IJA with 
the tact operant. The definition of a tact includes gestures, facial expressions, and vocal 
emissions related to an object, event, or property. By these parameters, tacts could fall under the 
definition of joint attention, as these also involve directing attention by sharing, gesturing, or 
shifting gaze. Additionally, the reinforcer for a tact is a generalized reinforcer such as praise, 
affirmation, or an opportunity to engage in a social exchange. Based on the commonly used 
definition, the function of joint attention is to “share in the experience.” Though this is non-
behavioral, it can be more operationally defined as the individual ensuring that another 
individual’s attention is focused on the same object or event whilst monitoring their reaction. For 
example, many of the participants looked back and forth between the object/event and 
experimenter multiple times to ensure that the experimenter maintained their attention on the 
object/event. If the experimenter did not attend to the conclusion of the event, they would re-
initiate a bid for joint attention. After an event occurred, they would also look to the 
experimenter for a reaction. The correspondence between their own and the experimenter’s 
reaction appeared to be reinforcing. In some cases, the only reinforcer was the coordinated 
observation of the event. This also falls into the category of “generalized reinforcement.” 
Consequently, tacts and IJA share the same stimulus control, meaning many instances of tacts 
would also fall under the definition of joint attention, and vice versa.  
There are, however, several dissimilarities between joint attention and tacts. First, the 
definition of a tact does not consider eye contact or gaze shifting. A tact could technically occur 
without either, whereas it is necessary in the definition of joint attention. With this in mind, tacts 
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could also be delayed in time (e.g., if written) or about an object or event that is not present. In 
these cases, joint attention could or may not occur.  
In addition, the behavior of responding to bids for joint attention emitted by another 
individual (RJA), do not align with the definition of a tact at all. In this instance, the scenario is 
more closely related to responding to a tact, rather than initiating. As discussed above, it is more 
similar to an observing response or responding to a sequelic, depending on how the individuals 
responds.  
Considering these differences, joint attention and tacts are often separate behaviors, 
though they may overlap at times. Joint attention does not necessarily fall under the definition of 
any of the verbal operants. Instead, it is a behavior that occurs in tandem, and possibly 
independently at times, with the emission of verbal operants. The research here shows that as an 
individual acquires cusps to emit more complex verbal operants, the level of joint attention 
emitted will progress as well. In a way, joint attention can be viewed as the nonvocal form of the 
verbal operants, as it mirrors tacts, sequelics, and conversational units in many ways. As vocal 
behavior develops, it joins with joint attention to create ever more complex verbal behavior.  
Joint attention as a cusp. Prior to this study, it was unclear whether joint attention was a 
cusp, or a behavior that was the result of another cusp or combination of cusps. Recall that the 
attainment of a cusp marks the ability to come into contact with new contingencies (Greer & 
Ross, 2008; Rosales-Ruiz & Baer, 1997). Though the reinforcer for joint attention is social, the 
establishment of joint attention does not designate the point at which the individual can come 
into contact with social contingencies. Rather, it is the opposite. Once social contingencies are a 
conditioned reinforcer, joint attention emerges. Joint attention, therefore, is not a cusp, but is a 
behavior that is the result of the emergence of other conditioned reinforcers and cusps. In other 
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words, joint attention is indicative of the presence of several prefoundational and social cusps. 
This is especially salient when considering the many forms of joint attention and the 
considerable differences in when they emerge over time as cusps are acquired. Joint attention is 
thus a behavior that manifests in a variety of ways once the necessary reinforcers are established.   
Measures of joint attention. Though several standardized assessments of joint attention 
are used in the literature, the measure used in the experiments presented here was designed by 
the experimenter. The measure was created by drawing on behavioral principles, eliminating 
prompts, and giving several opportunities to respond across multiple exemplars. The measure 
ensured that an instance of MJA was not considered a correct response for RJA or IJA. It also 
used a variety of antecedents in order to identify joint attention across the various levels and 
types of joint attention. Thus, the measure used here has many similarities with the standardized 
assessments, but is a measure unique to these experiments.  
It should also be noted that, though joint attention was expected to increase for the target 
participants, 100 percent accuracy was not an intended goal. In contrast to academic tasks, with 
designated criteria and high expected levels of accuracy, joint attention is a social skill that does 
not necessarily occur at every possible opportunity. For example, though frequent eye contact 
during a conversation is normal, failure to break eye contact for the extent of the conversation 
would be extremely atypical. Likewise, when looking at normative data on joint attention 
(Mundy, et al., 2007), the averages from the typically developing participants in Experiment I 
(see Table 38), and descriptive data across verbal behavior levels (See Tables 39 through 42 and 
Figure 16), joint attention occurs at high levels, but not at 100 percent. Therefore, many of the 
participants in Experiment III had increases in RJA and IJA similar to the levels of their typically 




Table 38  
Descriptive data across variables for TD Participants 
Variable M SD Minimum Maximum 
MJA .88 .14 .67 1.00 
Two-point RJA .81 .40 .00 1.00 
Three-point RJA .43 .32 .00 .83 
Missed RJA .04 .05 .00 .08 
IJA .63 .30 .02 .90 
CR+ for faces .70 .12 .47 .80 
CR+ for voices .80 .16 .58 1.00 
GMI .69 .07 .58 .77 
LL .98 .04 .58 1.00 
CR+ for 2D and 3D .99 .02 .95 1.00 
Mands .94 .09 .82 1.00 
Tacts .80 .12 .64 1.00 
Say-do .97 .08 .80 1.00 
UniN .59 .30 .20 .95 
BiN .51 .25 .15 .75 
OLL .58 .23 .30 .95 
OLS .29 .36 .00 .95 
Note. Scores are presented as a percent in decimal form.  
Table 39  
Descriptive Statistics for JA 
 MJA RJA Missed RJA IJA 
VB level M SD M SD M SD M SD 
Prefoundational .39 .33 .07 .07 .31 .17 .13 .11 
Listener .35 .45 .17 .12 .30 .09 .09 .04 
Speaker .73 .26 .36 .21 .11 .11 .42 .25 
Social exchanges .57 .33 .33 .21 .06 .05 .51 .11 




Table 40  
Descriptive Statistics for Prefoundational Cusps 
 Faces Voices GMI 
VB level M SD M SD M SD 
Prefoundational .41 .15 .37 .10 .23 .26 
Listener .40 .22 .56 .26 .60 .19 
Speaker .67 .14 .75 .12 .24 .15 
Social exchanges .66 .09 .68 .32 .50 .02 
Bidirectional  .71 .12 .79 .18 .74 .14 
 
Table 41  
Descriptive Statistics for Listener and Speaker Cusps 
 LL CR+ 2D3D Mands Tacts 
VB level M SD M SD M SD M SD 
Prefoundational .25 .32 .62 .24 .10 .03 .03 .04 
Listener .82 .09 .94 .04 .23 .16 .12 .09 
Speaker .88 .10 .99 .02 .68 .24 .44 .24 
Social exchanges .98 .09 1.00 .00 .79 .10 .73 .10 





Table 42  
Descriptive Statistics for Bidirectional Cusps 
 Say Do UniN BiN OLL OLS 
VB level M SD M SD M SD M SD M SD 
Prefoundational .31 .36 .33 .13 .15 .14 .26 .16 .00 .00 
Listener .66 .40 .59 .30 .48 .36 .49 .26 .15 .19 
Speaker .87 .20 .80 .29 .77 .30 .67 .27 .46 .31 
Social exchanges .87 .23 .72 .10 .47 .20 .83 .10 .47 .38 


























































































































































Measures of conditioned reinforcement. Several of the variables used in the 
experiments were measures of “conditioned reinforcement.” Conditioned reinforcement is a term 
used to describe a particular set of behaviors related to an observing response that cannot 
necessarily be recorded. It should be noted that these measures were responses to a test of 
conditioned reinforcement using behaviors that are often associated with the related observing 
responses. These behaviors have been functionally related to conditioned reinforcement in the 
literature. For example, data show that once conditioned reinforcement for two and three-
dimensional objects is acquired, generalized matching emerges (Du, Broto, & Greer, 2015). 
Therefore, though the test involved matching, it was also an indicator of conditioned 
reinforcement for objects. Likewise were the tests for conditioned reinforcement for adult faces 
and voices.  
Limitations 
 Future replications and those interpreting the validity of the experiments presented here 
should consider the following. First, the joint attention measures used here were not standardized 
assessments. The antecedents were designed by the experimenter to reflect natural interactions 
with children based on observations of typical preschoolers. Though they were designed to 
measure joint attention, they are based on a small snapshot of time with the students. Measures 
of greater frequency, duration, or within a less contrived environment may be preferred in order 
to capture a more accurate score.  
 It should also be noted that the measures used for the observing responses for conditioned 
reinforcement for observing faces and voices across all the experiments were selected from a 
draft of the Early Learner Curriculum and Achievement Record (ELCAR): A CABAS® 
Developmental Inventory (Greer, et al., 2018). Since these measures were completed, the 
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ELCAR has been updated and these measures have been adjusted. Those wishing to replicate or 
expand on this study should use the most updated version of the observing responses as reported 
in the ELCAR.  
As was reported in multiple other papers (Jones & Carr, 2004), this study was also 
unsuccessful at teaching joint attention to students with prefoundational levels of verbal 
behavior. The findings here reveal that there may be many prerequisite cusps before joint 
attention can be established. Forthcoming studies should focus on determining what these are.   
Future Research 
 The experiments revealed here have presented several new questions that should be 
investigated in future research. As discussed previously, additional research is needed on the face 
conditioning intervention and whether there are prerequisite skills to the acquisition of faces as a 
conditioned reinforcer. Furthermore, research should focus on the prerequisite cusps for two-
point RJA. Conditioned reinforcement for faces, voices, and two and three-dimensional objects 
should be considered.  
 More attention should also be directed towards joint attention in tacting behavior.    
Specifically, future studies could analyze whether triadic and dyadic eye gaze continues to occur 
when vocal tacts emerge in infants or if vocal tacts replace many of the behaviors associated with 
IJA. Additionally, requiring eye contact and joint attention during tact instruction should be 
further investigated. 
 The descriptive statistics from Experiment I could also be utilized and expanded upon in 
future analyses or conceptual writings. Though this study focused solely on the relation of joint 
attention to the other cusps, it may be worthwhile to analyze the relations between the various 
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other cusps measured. For example, those interested in the Naming research could examine the 
near-perfect correlation between unidirectional and bidirectional Naming.  
 Lastly, the findings presented here warrant attention when considering the current 
observing responses and social behaviors used for JA assessments. For example, observing 
responses should include separate measures for responding to a point versus a shift in gaze. 
Distinctions between two and three-point responding may also be considered. Finally, tacts with 
or without eye contact and joint attention should be measured. The way in which joint attention 
is measured will help to identify the presence or absence of critical cusps, thus having important 
educational implications on language and other verbal behaviors.  
Conclusions 
To date, proponents of the verbal behavior development trajectory have not incorporated 
joint attention into their research or philosophy. Furthermore, the presence or lack of joint 
attention and its effect on language has not been considered. The experiments presented here 
provide a link between the two fields as well as a possible method for increasing joint attention 
in children with developmental delays. Moreover, the findings align with the existing literature 
suggesting that joint attention is a prerequisite to language development (Carpenter, et al., 1998; 
Dawson et al., 2004; Delinicolas & Young, 2007; Mundy, 1990; Mundy, et al., 2007; Mundy & 
Gomes, 1998; Murray, et al., 2008; Tomasello & Farrar, 1986; Tomasello & Todd, 1983; Smith 
& Ulvund, 2003).   
The study provides insight into the role of joint attention in the verbal behavior 
development trajectory by identifying the stimulus control for joint attention. Though joint 
attention is not a cusp, it is a vital behavior that is present throughout the prefoundational and 
social development of an individual. As an individual acquires various cusps throughout their 
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development, joint attention skills also become more advanced, progressing from orienting 
responses, to basic exchanges, and finally, to bidirectional exchanges. These findings support the 
verbal behavior development concept that behaviors develop as a result of the acquisition of 
conditioned reinforcement (Greer & Du, 2015). As specific experiences lead to the establishment 
of new reinforcers, new behaviors emerge. Furthermore, the experiment demonstrates the 
success of the verbal behavior protocols in teaching the necessary reinforcers. As with the other 
verbal behavior development cusps, joint attention is not an intrinsic behavior. Rather, it is 
established with the identification of the stimulus control and manipulation of the environment to 
condition the relevant reinforcers.  
The social and educational implications for the participants involved in the study are 
tremendous. These participants are not only more aware of their environment, but are able to 
participate in social exchanges using gestures, facial expressions, gaze shifts, and vocal behavior. 
The implementation of the procedure as it was described here is an important contribution to the 
literature on the intensive tact protocol. It successfully teaches the topography for vocal 
behavior, in addition to teaching the relevant stimulus control for joint attention by conditioning 
social attention. This application should be used as the model for future replications wishing to 
condition social contingencies, expand vocal behavior, and increase joint attention skills. Future 
endeavors should determine the required prerequisites for joint attention and assemble a package 
of interventions to target these. It is likely that a combination of conditioned reinforcement for 
faces, voices, two and three-dimensional objects, and social attention, are necessary before all 
forms of joint attention emerge. It is my hopes that the findings presented here serve as a first 
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Figure 17. Number of correct responses and cumulative seconds of eye contact during face 





Figure 18. Percent of correct observing responses to faces and voices during face conditioning 
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Figure 19. Number of correct partial-intervals during 5 min face-to-face probe sessions. 
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